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ABSTRACT
M art in ,  Sandra K., M.S., Spring 1980 W i ld l i f e  Biology
Environmental Factors A f fe c t in g  High A rc t i c  Sea Ice Hab ita t  o f  
Polar Bears (127 p p . ) ..
/ ' V  L y
D irec to r :  Charles J. Jonkel
Hab i ta t  o f  po lar  bears ( Ursus mar i t i mus) on coastal sea ice was 
inve s t iga te d  through observation o f  undisturbed po lar  bears and 
t h e i r  environment. Approximately 40 sq km o f  nearshore sea ice 
were kept under 24-hour su rve i l lance  from 4 f i e l d  camps estab l ished 
successive ly  from 20 May to 18 Ju ly  19/9 on is land  coasts bordering 
Barrow S t r a i t  and Lancaster Sound, Northwest T e r r i t o r i e s ,  Canada. 
Results o f  recent f i e l d  work were used to choose 2 areas heav i ly  
used by po la r  bears and 2 l i g h t l y  used areas fo r  study. Several 
b io lo g ic a l  and physical parameters o f  the coastal sea ice ecosystems 
were compared between study areas. Data analys is ind ica ted  tha t  
the observed po la r  bears exh ib i ted  h a b i ta t  se lec t ion  on the sea 
ice .  Recorded a c t i v i t i e s  o f  the bears included t r a v e l ,  p lay, 
sleep, and several hunting methods. The heav i ly  used study areas 
harbored higher numbers o f  seals than the l i g h t l y  used areas.
B ird  dens i t ies  were higher in  areas heav i ly  used by bears and 
p lan t  cover was grea te r  on beaches bordering the sea ice in these 
areas. Coastal ice areas rece iv ing  the greatest  po lar  bear use 
had the grea tes t  amounts o f  smooth ice ,  i n d ic a t in g  g reate r  s t a b i l i t y .  
The bay rece iv ing  most use by po lar  bears had more d i v e r s i t y  in  ice 
types than the unused bays. Examination o f  data on h a b i ta t  se le c t ion  
by po lar  bears in o f fshore  areas, co l lec ted  in 1978, ind ica ted  
th a t  most leve ls  o f  use o f  ice types were s im i l a r  to patterns o f  use 
detected in  coastal areas.
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CHAPTER I 
INTRODUCTION
Polar  bears ( Ursus mar i t imus) were once thought to comprise 
1 in te rb reed ing  popula t ion throughout the species' h o la r c t i c  range 
(Schweinsburg e t  a l .  1977). A large amount o f  the research conducted 
in  the 1960's and e a r ly  1970's on po la r  bears tested th is  hypothesis. 
Polar bears belong to many separate populat ions w i th  r e s t r i c t e d  
ranges according to data accumulated during mark-recapture studies 
(Jonkel 1976, S t i r l i n g  e t  a l .  1975, 1977a). In Canada, the po la r  bear 
is  found from the high a r c t i c  is lands o f  the Canadian Archipelago to 
the southwest coast o f  Hudson Bay, James Bay, and easternmost 
Newfoundland. At le a s t  15 subpopulat ions e x i s t  in Canada alone 
(Schweinsburg e t  a l .  1977).
The i d e n t i f i c a t i o n  o f  m atern i ty  denning areas has received 
p r i o r i t y  in  po la r  bear research (Jonkel e t  a l .  1976, K i l ia a n  e t  a l .  
1978, S t i r l i n g  e t  a l .  1975, 1977a). The same s i te s  are used during 
consecut ive years by the same bears. Dens are occupied predominantly 
by pregnant females (Har ington 1968). Denning was bel ieved to occur 
e x c lu s iv e ly  on land, but dens were re ce n t ly  found on d r i f t i n g  sea ice 
north o f  Alaska (L e n t fe r  1975). Ma tern i ty  denning areas are considered 
c r i t i c a l  h a b i ta t  f o r  the continuance o f  the popu la t ions.  Management 
based on p ro te c t io n  o f  denning areas is  dependent on t h e i r  d e l in e a t io n .
Polar bear research is  now beginning to focus on o ther  parts o f
the animals'  h a b i ta t .  Throughout the wor ld ,  sea ice provides the
pr imary h a b i ta t  during most o f  the year. The sea ice acts as a
physical extension o f  land, serv ing as a p la t fo rm  f o r  t r a v e l ,
hunting, breeding, and o ther  a c t i v i t i e s .  The ice harbors the
primary prey o f  the po la r  bear, the r inged seal ( Phoca h i s p id a ; 
S t i r l i n g  and McEwan 1975).
The po la r  bears' d i s t r i b u t i o n  and movements w i th in  the geographic 
range o f  a populat ion are a f fec ted  by v a r ia t i o n  in  the sea ice 
(Jonkel 1976). Three major categories are used to c l a s s i f y  a r c t i c  
sea ice :  land f a s t  ice is  anchored to the shore; po la r  pack ice 
permanently covers the cen tra l  area o f  the po lar  basin;  and the 
d r i f t i n g  pack ice extends as a b e l t  between the land fas t  ice and the 
po la r  pack ice  (Len t fe r  1972). The channels o f  the Canadian 
Archipelago are f i l l e d  w i th  land fas t  and d r i f t i n g  pack ice .
Factors tha t  a f f e c t  co n f igu ra t ion  o f  the sea ice inc lude 
th ickness o f  the ice ,  winds, ocean cu r ren ts ,  snow depth, a i r  
temperature, and s a l i n i t y  o f  the ice (Kovacs and Mel l o r  1974).
These fac to rs  in f luence  the fo rmat ion o f  the sea i c e ,  d r i f t ,  
deformation, and the r a t i o  o f  ice to  open water.
Female po la r  bears and t h e i r  cubs emerge from matern i ty  dens 
during e a r ly  spr ing .  The fa m i ly  remains c lose to the den f o r  several 
days o r  weeks and then moves onto the sea ice to hunt (Jonkel e t  a l .  
1970, S t i r l i n g  e t  a l .  1975). The ice begins to break up in e a r ly  
summer and recedes from the areas o f  e a r l i e s t  d i s in t e g r a t io n .  Many
bears and seals concentrate along the ice edge at  t h is  time 
(Jonkel 1976).
The bears move toward land as more ice disappears, and ocean 
currents  and winds move the remaining ice f lo e s .  The ice remnants 
o f ten  c o l l e c t  in  coastal i n l e t s  and may remain p a r t i a l l y  i n t a c t  
throughout the summer. Polar bears are found on the remnant ice 
in  some bays and i n l e t s .  Tagging programs conducted by Schweinsburg 
et  a l .  (1977) in  the Canadian High A r c t i c  documented use o f  these 
summer re t re a ts  by a l l  age-sex classes o f  po la r  bears except adu l t  
males. Summer h a b i ta t  f o r  males inc ludes ice f loes  away from the 
coast and in land  ice caps (Jonkel 1976).
Ice cover begins to re- form over the ocean in  ea r ly  f a l l  and 
the po la r  bears can move o f fshore  again. Denning females r e t r e a t  to 
t r a d i t i o n a l  denning areas in  November and do not emerge u n t i l  March. 
Some females and most males range over the ice throughout the w in te r .  
Temporary dens may be used by these bears in  extreme weather 
(Harington 1968).
During the summers o f  1978 and 1979, an in v e s t ig a t io n  o f  po la r  
bear h a b i ta t  on the sea ice was conducted in  Barrow S t r a i t  and adjacent 
channels o f  the Queen E l izabeth Is lands ,  Northwest T e r r i t o r i e s ,  Canada. 
Se lect ion  o f  s p e c i f i c  ice fea tures by po la r  bears was examined in 
o f fshore  areas in  1978. During 1979, several b io lo g ic a l  and physica l 
components o f  4 s p e c i f i c  coastal ecosystems were examined. Two coastal 
areas h a b i tu a l l y  frequented by po la r  bears and 2 areas l i g h t l y
u t i l i z e d  by bears were studied and compared.
Two hypotheses were tes ted:  th a t  coastal areas heav i ly  u t i l i z e d
by po la r  bears during la te  spr ing and summer harbored more productive 
ecosystems than l i g h t l y  used areas; and heav i ly  u t i l i z e d  areas 
contained an optimum percentage o f  ice cover in  s t r u c tu ra l  categories 
a t t r a c t i v e  to po la r  bears and t h e i r  pr imary prey, the r inged seal.
CHAPTER I I  
THE SEA ICE ENVIRONMENT
The t im ing o f  ice cover formation is  h igh ly  va r iab le  and is  
dependent upon the amount o f  heat accumulated in  the water during 
summer and the ra te  o f  coo l ing in the f a l l  (Volkov 1972). The amount 
o f  heat stored is  a func t ion  o f  the length o f  t ime the water sur face 
was exposed to the sun and so is s t ro n g ly  dependent on the t im ing o f  
ice break-up in  the spr ing .  Cooling ra te  is  a func t ion  o f  eddy heat 
exchange, evaporation, and the amount o f  incoming ra d ia t io n .  Cooling 
ra te  is  p ropo r t iona l  to the w a t e r - t o - a i r  temperature g rad ien t .  
Atmospheric cond i t ions  tha t  a f f e c t  ice growth are a i r  temperature, 
cloud cover, and wind speed (Kovacs and Mel l o r  1974). Marine condi t ions 
tha t  a f f e c t  the growth ra te  are roughness o f  the sea, cu r ren ts ,  water 
depth, and s a l i n i t y .  Snow cover can re ta rd  ice growth (Jacobs e t  a l .  
1975).
Sea ice f i r s t  forms as d e n d r i t i c  p la te le ts  in  the upper few 
centimeters o f  the water (Weeks and Lee 1958). Movement o f  the water 
causes th is  c rys ta l  laye r  to turn in to  "mush", which freezes in to  
p la t t e r s  a few meters in  diameter or  sma l le r .  These "pancakes" 
become cemented together in  a matr ix  as the f reez ing  process continues. 
When the water sur face is  very calm, smooth sheet ice w i l l  form d i r e c t l y  
as the ice c ry s ta ls  tha t  f i r s t  appear grow la rg e r  and more numerous. 
F i r s t - y e a r  ice w i l l  usua l ly  reach a thickness o f  1 to 2 m by ea r ly
spr ing (Jacobs e t  a l .  19/5).
The i n t e n s i t y  o f  ice d i s in te g r a t io n  is  determined in large par t  
by the th ickness o f  the ice and i t s  concentra t ion  ( ice  to open water; 
Volkov 1972). Heat i n f l u x  from the atmosphere is  important in  de f in ing  
the t ime o f  break-up. Changing albedo o f  the ice sur face as the 
ab la t io n  process proceeds has a major e f f e c t  on the ra te  o f  ice melt .
As a i r  temperatures begin to  r i s e ,  the snow on the sea ice surface 
begins to melt ,  f ree  water becomes a v a i la b le  w i th in  the snow laye r ,  
and puddles form a t  the snow-ice in te r fa c e  (Jacobs e t  a l .  1975). As 
thaw continues, the snow layer  disappears i n t e r m i t t e n t l y  and fresh 
water puddles are formed on the ice sur face, increasing the heat 
absorption o f  the sea ice .  Thaw holes develop where these puddles 
are found and f resh water dra ins through the ice to form a layer 
d i r e c t l y  beneath the ice .  Many cracks begin to form and the ice f loes 
break up f u r t h e r .  The minimum concentra t ion  o f  ice in  a p a r t i c u la r  
area is  the re fo re  dependent on a i r  temperatures, in c id e n t  ra d ia t io n ,  
winds, and cur ren ts .
The d r i f t  and deformation o f  sea ice are p r im a r i l y  determined by 
the v e r t i c a l  and ho r izon ta l  t ra n s fe rs  o f  momentum (Sater 1969).
Forces th a t  cause the d r i f t  o f  ice inc lude wind s t ress ,  water s t ress ,  
the C o r io l i s  force (the in f luence  o f  the ro ta t i o n  o f  the e a r th ) ,  the 
p ressure -g rad ien t  fo rce ,  and in te rn a l  ice res is tance .  T h e o re t i c a l l y ,  
the ice  canopy can a t t a in  v e lo c i t i e s  tha t  are 3% o f  wind speed.
Coastal c o n f ig u ra t io n ,  p a r t i c u l a r l y  geographic blocks th a t  occur in
the path o f  a cu r ren t -  or  w ind-dr iven stream o f  moving ice ,  have 
major e f f e c ts  on sea ice d i s t r i b u t i o n .  Tidal  phenomena can play an 
important ro le  in  ice d r i f t  near shore (Dunbar and Wittman 1963).
The ove ra l l  e f f e c t  o f  ice d r i f t  is  a continuously  changing ice cover, 
w i th  convergence in  some areas, divergence in o thers ,  and the separation 
o f  the ice sur face in to  f loes  o f  d i f f e r e n t  shapes and sizes (Kovacs 
and Mel l o r  1974 ).
On scales as broad as the e n t i r e  A rc t i c  Ocean, and over a year 
or  several years , the ice canopy is  no d i f f e r e n t  from an open water 
sur face as the in te r fa c e  between atmosphere and ocean which t rans fe rs  
momentum from the winds to d r ive  ocean cu r ren ts ,  which in  tu rn play 
a pa r t  in  moving the ice (Coachman and Aagard 1974). However, on 
smaller  scales the presence o f  sea ice and the s t ru c tu re  o f  the ice 
a f f e c t  i t s  motion. S a t e l l i t e  t rack ing  studies o f  ice is lands have 
shown movement pat terns w i th  large loops.
The motion o f  the ice canopy is  the fo rce behind i t s  physical 
s t ru c tu re .  When sheets o f  ice converge, pressure r idges or ice  hummock 
f i e l d s  are o f ten  formed. Pressure r idges are l i n e a r  accumulations 
o f  ice blocks tha t  extend both above and below the abut t ing  f loes  
(Kovacs and Mel l o r  1974). With only compression ac t ing  on the f l o e s ,  
the ice blocks in  a r idge tend to be large and the r idge s t ru c tu re  is 
loose. When shear components are invo lved ,  the ice blocks are s l i d ,  
broken, and pushed in to  t i g h t e r  packing. The ice blocks below the 
water sur face are re fe r red  to as the keel o f  the r idge.  The r idge
he ight  to  keel depth r a t i o  i s  genera l ly  1 to 4. Ice blocks on 
m u l t i - y e a r  r idges are rounded, due to melt ing pa r t  o f  the upper 
sur face in  spr ing and re f reez ing  in  the f a l l .  Ice hummock f i e l d s  
are s im i l a r  deformations o f  the sea ice ,  but are g rea te r  in  areal 
ex tent  than the l i n e a r  pressure r idges.
The divergence o f  ice f loe s  is  also caused by d i f f e r e n t i a l  
movement o f  the ice canopy. Cracks, leads, and areas o f  open water 
appear at  po in ts  o f  divergence. High pressure systems in  the 
atmosphere can cause openings in  the sea ice  to appear, as wel l  as 
d ive rg ing  winds (Ackley and Hi b ie r  1977).
Throughout most o f  the year ice w i l l  re- form in  cracks and leads.
This w i l l  not occur during la te  spr ing and summer when a i r  temperatures 
are high enough to reduce the thermal g rad ien t  between ocean and 
atmosphere to a n e g l ig ib le  f i g u re .  Refrozen cracks and leads are 
the f i r s t  areas to f a i l  under pressure o f  impinging ice f loes  and 
pressure r idges are o f ten  located along these re frozen boundaries 
between ice f loes  (Kovacs and Mel l o r  1974).
Ice cond i t ions  in  the f a s t - i c e  zone are h igh ly  va r iab le  (Kovacs 
and Mel l o r  1974). The seaward ex ten t  o f  t h i s  zone var ies w i th  the 
p ro te c t io n  given by the coastal c o n f ig u ra t io n ,  water depth, time o f  
year, and the magnitude o f  the forces o f  the d r i f t i n g  pack ice .  As 
the fa s t  ice th ickens ,  i t  becomes less suscept ib le  to deformation 
caused by s tress imposed by the pack ice .  The m u l t i - y e a r  ice  o f
the po la r  pack is  genera l ly  2 to 4 m th i c k .  R e la t iv e ly  few cracks
and leads occur in  t h i s  zone, and several seasons o f  p a r t i a l  melt ing 
fo l lowed by re f reez ing  leave the pressure r idges eroded, lending a 
r e la t i v e  u n i fo rm i t y  to the sur face o f  the ice in  t h i s  zone (Lent fe r  
1972). The ice in  the d r i f t i n g  pack zone i s  subjected to the 
h ighest stresses (Kovacs and Mel l o r  1974). Studies in  the Beaufort 
Sea found tha t  26% o f  t h i s  zone was r idged or hummocked in w in te r .
As ice c ry s ta ls  form from sea water,  s a l ts  are re jec ted  dur ing 
the f reez ing  process as on ly  molecules o f  pure water can occupy 
l a t t i c e  s i te s  in the ice c ry s ta l  (Sater 1969). Any s a l t  present in  
sea ice is  found in  pockets w i th in  the c rys ta l  s t ru c tu re .  The 
q u a n t i t y  o f  s a l t  i n i t i a l l y  trapped depends on the ra te  of f reez ing ;  
a f a s t  ra te  would r e s u l t  in a la rg e r  amount o f  s a l t  present. Brine 
pockets tend to be v e r t i c a l  c y l ind e rs .  The s a l i n i t y  o f  an ice sheet 
decreases ra p id ly  w i th  t ime; br ine drains out o f  the ice and in to  the 
water column below (Weeks and Lee 1958). The 2 components o f  sea ice ,  
freshwater  c ry s ta ls  and br ine  pockets, are never a t  e q u i l ib r iu m  
(Kovacs 1972). As a r e s u l t ,  the sea ice is  dynamic on a micro-scale 
as we l l  as on the macro-scale, and the physical p roper t ies  o f  sea ice 
are not constant.
A p o r t io n  o f  the food web o f  the high a r c t i c  marine environment 
leads d i r e c t l y  to the po la r  bear as the top t ro p h ic  leve l  consumer, 
exc lud ing man. The predominant prey i tem o f  the po la r  bear throughout 
the A r c t i c  i s  the r inged seal ( S t i r l i n g  and McEwan 1975). The bearded 
seal (Erignathus barb a tus ) i s  a regu la r  prey i tem o f  the po la r  bear.
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a lso ,  but i s  taken less f re qu e n t ly  than r inged sea ls, most l i k e l y  
due to i t s  lower r e la t i v e  abundance ( S t i r l i n g  and Smith 1975). Because 
access to seals i s  l im i te d  by the presence o f  extended open water, 
the d ie t  o f  loca l  po la r  bear popula t ions can vary seasonal ly depending 
on ice  cond i t ions  ( S t i r l i n g  and McEwan 19/5). Beluga or  whi te whales 
( Delphinapterus leucas) and walrus ( Odobenus ro smarus) occas iona l ly  
tu rn  up in  the po la r  bear d ie t  (Schweinsburg et  a l .  1977). Other 
in f requen t  items taken by po la r  bears in  the High A rc t i c  inc lude sea 
b i rds  and t h e i r  eggs, f i s h ,  marine in v e r teb ra te s ,  a r c t i c  fox (Alopex 
lagopus), car ibou ( Rangi fer ta randus), and rodents (Stroganov 1962).
The r inged seal is  an o p p o r tu n is t ic  feeder and i t s  d ie t  includes 
zooplankton, crustaceans, and f i s h  ( S t i r l i n g  et a l .  1975). Zooplankton 
conspicuous in  the r inged se a l 's  d ie t  are Thermisto spp. and 
commonly taken crustaceans are Mys is  spp.. Cryopelagic f i s h  species in 
the seals '  d i e t  inc lude a r c t i c  char (Sa lve l inus a lp in u s ) and a r c t i c  
cod (Boreogadus sa id a ; Mansfield 19/5).  Bearded seals feed almost 
e x c lu s iv e ly  on benth ic  organisms and may be l im i te d  to an e f f e c t i v e  
feeding depth o f  100 m ( S t i r l i n g  e t  a l .  1975).
The inve r te b ra te  fauna o f  the A rc t i c  Ocean is  low in d i v e r s i t y  
when compared to  th a t  o f  lower la t i t u d e s  (Grainger 1959). Carnivorous 
zooplankton species inc lude decapod la rvae,  the amphipod Hyper i a ,  and 
the ctenophores. Herbivorous species inc lude copepods, pteropods, 
and c i r r i p e d  n a u p l i i .  Carey and Ruff (1977) found a benth ic  organism 
d i s t r i b u t i o n  in  the western Beaufort Sea charac te r ized by low dens i t ies
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a t  the sha l lowest  s ta t io ns  on the con t inen ta l  s h e l f ,  increasing 
de ns i t ie s  towards a maximum over the sh e l f  break, and a decrease to 
low de n s i t ie s  a t  the deepest s ta t io n s  down the con t inen ta l  slope.
The e n t i r e  food web rests  on the base t roph ic  level provided by 
the pr imary producers, the phytoplankton. The dominant species in 
the A r c t i c  Ocean f l o r a  are diatoms throughout most o f  the year (A l len  
1971). Green f l a g e l l a te s  and other green algae have been observed 
to develop ex tens ive ly  in  the low s a l i n i t y  melt -water from ice during 
the summer. Polar seas apparent ly  lack blue-green algae.
Algal  organisms also grow d i r e c t l y  in the sea ice .  The ice -  
i n h a b i t in g  community in  the Beaufor t Sea includes d i n o f l a g e l l a t e s , 
cryptomonads, and la rg e r  f l a g e l l a te s  (Alexander 1974). Apol lon io  
(1961) described a brown layer  on the undersurface o f  sea ice near 
Devon Is land in  the Canadian Archipelago which faded out 1.5 inches 
(3 .8  cm) in to  the ice from the bottom surface.
C ur ren t ly ,  controversy and confusion e x is ts  concerning the 
re la t io n s h ip s  between the ice algae and phytoplankton in  the water 
column and t h e i r  r e la t i v e  c o n t r ib u t ion s  to pr imary production. Meguro 
e t  a l .  (19C7) concluded tha t  the diatoms l ib e ra te d  from sea ice during 
the ice break-up "seeded" the water columns below and were the cause 
o f  the annual phytoplankton bloom. However, analys is  ind ica ted  tha t  
the popu la t ion  composition o f  the ice algae and phytoplankton in  the 
water are d i f f e r e n t  and th a t  a time lag between ice algae l i b e r a t i o n  
and phytoplankton bloom occurs, i n d ic a t in g  tha t  the former is  not the
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cause o f  the l a t t e r  (Horner 1977).
From 2 seasons o f  data, Alexander (1974) computed a photosynthet ic  
carbon uptake f o r  the ice algae community o f  5 g C/m^/yr. Annual 
production f o r  the nearshore Beaufor t Sea was found to be in excess o f  
10 to 15 g C/m / y r .  Ice algae are not on ly important as the c o n t r ib u to rs  
o f  25 to 30% o f  t o t a l  annual pr imary product ion,  but also because t h e i r  
bloom precedes the p lank ton ic  bloom, these organisms e f f e c t i v e l y  extend 
the product ive period.
Factors tha t  a f f e c t  the phytoplankton o f  the A rc t i c  Ocean include 
the seasonal v a r ia t i o n  in  l i g h t ,  n u t r i e n t  supply, and the ice cover 
(Mansfie ld 1975). The combined e f f e c t  o f  these fac to rs  is  a g re a t ly  
r e s t r i c t e d  season o f  p la n t  production. C ha rac te r is t i c  seasonal 
successions o f  phytoplankton species have been noted throughout the 
A r c t i c ,  la rg e ly  dependent on the l i g h t  regime (A l len  1971). End o f  
production is  l inked to l i g h t  dep le t ion  as the ice re-forms in  e a r ly  
f a l l  (Mansfie ld 1975). A decrease in production can also be caused by 
n u t r i e n t  dep le t ion .  N u t r ie n t  replenishment from upwel l ing does not 
genera l ly  occur because o f  the h ig h ly  s t r a t i f i e d  nature o f  a r c t i c  waters.
The ice algae may provide a food source f o r  herbivorous zooplankton. 
Numerous workers have noted the assoc ia t ion  between several zooplankton 
species and the ice bottom sur face (Apo l lon io  1961, Mohr and Tibbs 1963). 
Mohr and Tibbs found no evidence f o r  amphipod browsing on the ice 
algae, but o ther  authors consider the ice  algae a source o f  food f o r  
the grazing zooplankton (Horner 1977, Mansfie ld 1975). The s ig n i f ic a n c e
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o f  the ice algae is  tha t  the t im ing o f  i t s  bloom, p r i o r  to  the p lank ton ic  
bloom, extends the period o f  p lan t  a v a i l a b i l i t y  to the grazing populat ions 
The ice undersurface environment is  found to be analogous to shallow 
water benth ic  communities, on the basis o f  the organisms present.
The standing crop o f  zooplankton in  the High A r c t i c  i s  r e l a t i v e l y  
small ,  due p r im a r i l y  to the low, seasonal primary production o f  the 
region and the r e la t i v e  absence o f  meroplankton (Johnson 1963).
Zooplankton popula t ions are enhanced in coastal areas where seasonal 
i c e - f r e e  waters and shal lower depths provide a r i c h e r  environment f o r  
phytoplankton product ion.  Benthic larvae are to be found in  coastal 
waters, a lso. Herbivorous zooplankton e x h ib i t  extreme seasonal 
o s c i l l a t i o n s  in  abundance, keyed by the bloom o f  the phytoplankton and 
i t s  subsequent dec l ine  in  autumn (Mansf ie ld 1975). Carnivorous 
zooplankton show l i t t l e  change in  numbers throughout the annual cyc le ,  
as they f i n d  adequate amounts o f  herbivorous zooplankton to feed on 
during a longer period o f  the year.
L i t t l e  is  known o r  reported in  the l i t e r a t u r e  concerning the 
abundance and d i s t r i b u t i o n  o f  the few cryopelag ic  f i s h  species tha t  
in h a b i t  the A r c t i c  Ocean. Mansf ie ld (19/5) s ta tes th a t  the ice  algae 
form a ser ies o f  close t ro p h ic  l in k s  w i th  these f i s h  species, which are 
in  tu rn  important  to pinnipeds.
Food is  apparent ly  a v a i la b le  to  r inged seals throughout the 
year in  the High A r c t i c .  Ringed seals are not m ig ra to ry ,  though 
seasonal s h i f t s  in  d i s t r i b u t i o n  may occur ( S t i r l i n g  19/7). These
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seals u t i l i z e  sea ice f o r  re s t  and f o r  the b i r t h  o f  t h e i r  young.
Ringed seals locate t h e i r  breath ing holes on the l a s t ,  n a tu ra l l y -  
occu rr ing  openings in  the ice as they freeze over in  the f a l l ,  or  in 
areas where wind- and t ide-caused movement o f  the ice creates leads.
In areas w i th  ice hummocks and pressure r idges ,  l a i r s  are dug by 
r inged seals above o ld  breath ing holes in  the accumulated snow on the 
leeward side o f  the hummock or r idge  (Smith and S t i r l i n g  1975). 
Single-chambered l a i r s  may be used by 1 or  several seals f o r  haul ing 
out. B i r th  l a i r s  are la rg e r  and may have extensive tunnel ing associated
w i th  them. The young are suckled in  the b i r t h  l a i r  f o r  4 to 6 weeks
from mid-March to  mid-May, when the sea ice begins to break up.
Both types o f  l a i r s  provide p ro tec t io n  f o r  r inged seals from 
predators and from the cold . The r inged seal i s  the smallest o f  
the a r c t i c  pinnipeds. This small s ize has probably evolved to
permit the use o f  subnivean l a i r s  ( S t i r l i n g  19/7).
The p re fe r red  h a b i ta t  o f  the r inged seal is  found on s tab le ,  
lan d fas t  ice (McLaren 1958). The growth and su rv iva l  o f  the pup are 
p o s i t i v e l y  co r re la ted  w i th  s t a b i l i t y  o f  the ice and depth o f  snow 
(Fay 1974). Prime r inged seal h a b i ta t  i s  found in  the she l tered 
bays and f i o r d s  along the coasts o f  a r c t i c  land masses. I n t r a s p e c i f i c  
compet i t ion f o r  t h i s  prime h a b i ta t  re s u l ts  in  p a r t i a l  segregation o f  
the age classes ( S t i r l i n g  1977). During w in te r  and spr ing ,  sub-adul t  
seals are la rg e ly  excluded from these areas and are found f a r t h e r  from 
shore on less s tab le  ice.
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Polar bears appear to show d i f f e r e n t i a l  se le c t ion  o f  seal age 
c lasses.  The bears hunt on the o f fshore  ice ex tens ive ly  in the spr ing ,  
and poss ib ly  in f a l l  and w in te r ,  and seldom move in to  the bays and 
f io rd s  occupied by ad u l t  r inged seals ( S t i r i l i n g  and McEwan 1975).
The higher percentage o f  sub-adul t  seals on the of fshore  ice ,  tha t  
present c a lo r i c  value equ iva len t  to tha t  o f  a d u l t  seals but which are 
less experienced and eas ie r  to hunt, may be the a t t r a c t i o n  to the 
bears. When new-born pups are dug out by po la r  bears, they are 
usua l ly  t o t a l l y  consumed.
While po la r  bear predation on r inged seal pups born in  the 
prime h a b i ta t  o f  bays and f i o r d s  may not be g reat ,  a r c t i c  fox 
predation i s .  Fox predat ion appears to be the most important  m o r ta l i t y  
f a c t o r  f o r  r inged seals in  the f i r s t  year o f  l i f e  in the land fas t  ice
h a b i ta t  (Smith 1976). According to Smith, a r c t i c  foxes can exer t
s i g n i f i c a n t  populat ion con tro l  on r inged seals.
A prime adaption o f  the r inged seal tha t  al lows i t  to res ide in
areas where ice completely covers the water surface f o r  a t  leas t  part  
o f  the year is  i t s  a b i l i t y  to  form breath ing holes by abrading the ice 
w i th  the claws on i t s  f l i p p e r s .  I t  was p rev ious ly  thought tha t  
bearded seals d id  not share t h i s  a b i l i t y  and were r e s t r i c t e d  to areas 
w i th  open water present ( S t i r l i n g  and Smith 1975). Recently i t  has 
been determined th a t  bearded seals also can mainta in breathing holes. 
The range o f  the bearded seal broadly over laps those o f  a l l  o ther 
no r the rn ,  i c e - in h a b i t i n g  pinnipeds (Fay 1974).
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A f i n a l  component o f  the food web i s  the avian group. As noted 
above» po la r  bears may occas iona l ly  prey on sea b i rds .  More im po r tan t ly ,  
the m i l l i o n s  o f  sea b i rds  tha t  breed in  the A r c t i c  every summer 
ob ta in  the major share o f  t h e i r  food from the marine environment 
(Schweinsburg e t  a l .  1977). Their  use o f  f ishes and marine inve r teb ra tes  
places them in d i r e c t  competi t ion w i th  the o ther  members o f  the po lar  
bear food web who r e l y  on these food resources. Birds may also have 
an u l t im a te  e f f e c t  on the e n t i r e  food web by prov id ing increased 
n u t r i e n t  sources in  areas where t h e i r  guano is  concentrated.
In summary, sea ice a f fe c ts  the base t ro p h ic  level  by r e s t r i c t i n g  
l i g h t ,  reducing surface s a l i n i t i e s  in me lt ,  and prov id ing h a b i ta t  f o r  
a s i g n i f i c a n t  po r t ion  o f  the au to t roph ic  popu la t ion ,  the ice algae.
The ice algae not on ly  increase to t a l  pr imary product ion o f  an area, 
but extend the production period by reaching high concentra t ions p r io r  
to  ice break-up, and the p lank ton ic  bloom. The h igh ly  c y c l i c  nature o f  
phyotplankton concentrat ions in  the A r c t i c ,  in  pa r t  a r e s u l t  o f  ice 
cover but also very dependent on n u t r i e n t  dep le t ion  and the severe l i g h t  
regime o f  the high l a t i t u d e s ,  i s  re f le c ted  in  the populat ions cycles o f  
herbivorous zooplankton. However, t h i s  phenomenon does not appear to 
be t ra n s fe r re d  apprec iab ly  to higher t ro p h ic  le ve ls .  The sea ice 
provides an inve r ted  substra te  to some benth ic  inve r teb ra tes .
The sea ice i s  the pr imary h a b i ta t  o f  a r c t i c  p innipeds, and 
v a r ia t io n s  in  the s t ru c tu re  and s t a b i l i t y  o f  the ice have been shown 
to a f f e c t  d i s t r i b u t i o n  o f  r inged seals and bearded seals. Also,  age
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class segregat ion occurs when competi t ion f o r  q u a l i t y  breeding hab i ta t  
forces subord inant i n d iv id u a ls  away from choice land fas t  areas and 
in to  more hazardous, less s tab le  loca t ions .  Polar bears u t i l i z e  the 
sea ice as t h e i r  pr imary h a b i ta t .
The dependence o f  the abundance and d i s t r i b u t i o n  o f  the highest  
t ro p h ic  leve l  consumers in  th is  food web, the po lar  bears and the 
pinnipeds, on the base t ro p h ic  leve l  i s  wel l  def ined in  the o f ten -  
noted phenomenon o f  animal concentrat ion a t  the ice f lo e  edge (Jonkel 
1976, Me Roy and Goering 1974). High leve ls  o f  phytoplankton production 
occur in t h i s  reg ion,  due to  the s t ru c tu re  o f  the s t r a t i f i e d  water 
column induced by melt water from the ice .  The abundance o f  seals along 
the ice f lo e  edge ind ica tes  the presence o f  concentrat ions o f  in te rmediate  
t ro p h ic  leve l  organisms; inve r teb ra tes  and f i s h .  The ice f lo e  edge 
i s  a p re fe r red  hunting h a b i ta t  in many areas o f  the A rc t i c  f o r  po lar  
bears (Jonkel 1976, S t i r l i n g  e t  a l .  1975).
CHAPTER I I I  
THE STUDY AREA
Barrow S t r a i t  and Lancaster Sound are the eastern sect ions o f  
Parry Channel. The Channel l i e s  east-west  a t  74° north la t i t u d e  
south o f  the Queen El izabeth Is lands in  Canada's Northwest T e r r i t o r i e s  
(F igs. 1 and 2) . Barrow S t r a i t  i s  bounded on the south by Prince o f  
Wales and Somerset i s land s ,  and by Cornwal l is and Bathurs t is lands to 
the north .  Lancaster Sound is  l im i te d  by Devon Is land along i t s  
north boundary, and by Somerset Is land and the Brodeur and Borden 
penninsulas o f  B a f f in  Is land to the south.
Barrow S t r a i t  and Lancaster Sound span 60 miles (97 km) from 
north to south and together are 450 miles (725 km) long. The channels 
comprise the home range core o f  1 subpopulat ion o f  po lar  bears 
(Schweinsburg e t  a l .  1977). The bears also u t i l i z e  parts o f  adjacent 
channels, in lcud ing  Prince Regent I n l e t ,  Peel Sound, and Wel l ington 
Channel.
Outf low o f  waters from the A rc t i c  Basin through the Canadian 
Archipelago (Queen E l izabeth  Is lands)  is  a s i g n i f i c a n t  component of  
the A r c t i c  Ocean water balance (Aagard and Coachman 1977). One o f  3 
important  passages in  the Archipelago is  Lancaster Sound. The ou t f low ing  
c u r re n t  f lows west to east through Barrow S t r a i t  and then east through 
Lancaster Sound in the southern h a l f  o f  the channel. Surface waters 
f low  west in the northern h a l f  along the coast o f  Devon Is land.
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Fig, 1. Study areas. Area enclosed in  box enlarged in  Fig. 2.
North America
Fig. 2. Fie ld camps and Resolute Bay base camp shown w i th  dots.
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in f luenced  by a permanent eddy a t  the eastern end o f  the Sound 
(C o l l i n  1963).
Only top layers  o f  water enter  Barrow S t r a i t  from the west as a 
s i l l  a t  490 fe e t  (150 m) depth occurs between Bathurst and Prince of  
Wales is lands ( C o l l i n  1963). The sea f l o o r  slopes eastward down in to  
Lancaster Sound where depths reach almost 2600 fee t  (800 m). Between 
490 and 820 fe e t  (150 and 250 m) in  the water column there is  a uniform 
increase in  temperature and s a l i n i t y  below which l i e s  the A t l a n t i c  
water laye r .
The waters o f  the Archipelago are ice-covered at  lea s t  /  months 
o f  the year (C o l l i n  1963). The permanent po la r  pack does not penetrate 
i n to  Parry Channel. Freeze-up can begin as e a r ly  as the end o f  August 
and i s  usua l ly  complete by mid-October. Break-up begins in May and 
in  most years by mid-June the major channels are open. The edge o f  
the ice f l o e  f i r s t  appears in  eastern Lancaster Sound and moves 
northwestward as break-up continues (Schweinsburg e t  a l .  19/7).  The ice 
edge is  not o r ien ted  d i r e c t l y  nor th-south  as i t  moves through Lancaster 
Sound, but ra th e r  l i e s  southwest-northeast, w i th  ice extending fa r th e r  
east along the northern h a l f  o f  the sound.
Ice d i s i n t e g r a t i o n  i s  not r e s t r i c t e d  to the ice f lo e  edge. As 
spr ing r u n - o f f  from the is lands f lows in to  coastal w a te rs , the ice 
may break f ree  and begin to disappear. Currents may keep ice concentrat ions 
r e l a t i v e l y  low in  some areas throughout the w in te r  and break-up 
begins l o c a l l y  a t  these s i te s  and spreads outward (C o l l i n  1963). One
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such area o f  perennial  low concentra t ion occurs in  Barrow S t r a i t  
southwest o f  Cornwal l is  Is land.
The sea ice may not completely disappear during the summer in 
these high la t i t u d e s .  Ice p e rs is t  in areas w i th  weak surface curren ts .  
Bays and i n l e t s  can c o l l e c t  ice f loes  dr iven by currents  and winds in 
ad d i t io n  to remnants o f  l o c a l l y  formed ice .  The northwest d i re c t io n  
o f  ice recedence concentrates remaining f loe s  in bays on the southern 
coasts o f  Devon, Cornwa l l is ,  and Bathurs t is lands ,  along the north edge 
o f  Barrow S t r a i t  and Lancaster Sound, but winds may concentrate the 
f loes  along north  and west coasts.
In 1978 and 1979, anomalous weather condi t ions delayed ice 
break-up. Continuous snow cover was present on the sea ice in 
Barrow S t r a i t  u n t i l  3 Ju ly  1978. When f i e l d  work was completed on 
2^ Ju ly ,  the channel was s t i l l  f rozen over. The ice f lo e  edge was near 
the eastern end o f  Lancaster Sound. S im i la r  cond i t ions were found 
dur ing the 1979 f i e l d  season.
CHAPTER IV 
METHODS AND MATERIALS
Fie ld  Methods
Two f i e l d  camps were es tab l ished in  1973. The f i r s t  was on 
Hamilton Is land (74°11'N, 99°10'W), 90 miles (144 km) southwest o f  
Resolute Bay in  Barrow S t r a i t .  The camp was occupied from 28 May 
to 4 June. The Is land is  approximately 0.25 X 1 mi le (0.4 X 1.6 km) 
and r ises  to 76 fe e t  (25 m). The nearest land mass is  Russell  Is land,  
which l i e s  12.5 miles (20 km) to the southeast. During camp occupation, 
the sea ice surrounding the Is land was surveyed several times a day 
w i th  e i t h e r  a 20 power telescope o r  10 power b inocu la rs .  V i s i b i l i t y  
was very poor a t  lea s t  50% o f  the time because o f  fog and blowing snow.
The second f i e l d  camp was placed on G ar re t t  Is land (74°44'N, 
98°18'W), 60 miles (96 km) west o f  Resolute Bay, on 17 June and 
occupied through 23 June. G ar re t t  Is land is  approximately 2 X 4  miles 
(3.2 X 6.4 km) in  s ize and 363 fe e t  (120 m) above sea leve l  a t  i t s  
h ighest  p o in t .  Camp was es tab l ished  on the southeast coast o f  the 
Is land .  The coast away from camp was explored only once. The sea 
ice was surveyed and a l l  observations o f  seals and b i rds  were recorded.
A 4-day storm prevented more extensive observations.
Ae r ia l  surveys o f  the ice were conducted using Twin Ot te r  
f ixed -w ing  a i r c r a f t  and Je t  Ranger h e l ic o p te rs .  Surveys were done 
on 4, 8, and 14 June, and 11, 13, 15, 18, and 21 Ju ly  1978. F l i g h t
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t ime to ta le d  57.5 hours. Most o f  the surveys in June were accomplished 
by accompanying Canadian W i l d l i f e  Service b io lo g is t s  on ungulate 
surveys. The Ju ly  f l i g h t s  were furn ished by Canadian W id l i fe  Service 
b io lo g is t s  conducting counts o f  sea b i rd  nesting co lonies. The areas 
f lown over inc luded Barrow S t r a i t ,  Peel Sound, Lancaster Sound,
Prince Regent I n l e t ,  M 'C l in tock Channel, McDougal Sound, Viscount 
M e lv i l l e  Sound, and numerous is lands.  The pat tern  o f  f l i g h t  was to 
fo l lo w  is land  coasts a t  an a l t i t u d e  o f  150 fee t  (49 m). Survey f l i g h t s  
over Barrow S t r a i t  and Peel Sound included extensive time f l y i n g  over 
cen t ra l  sections o f  the channels. My ass is ta n t  and I observed the 
areas below opposite sides o f  the a i rp lane .  I f  po lar  bears or  seals 
were s igh ted ,  the fo l lo w in g  were recorded on data sheets; number o f  
animals, age-sex classes, and whether the animals were on or  near smooth 
ice ,  a crack, a lead, or  a pressure r idge.  I f  bear tracks were 
s igh ted ,  in fo rm a t ion  was recorded on the general d i r e c t io n  o f  t rave l  
and which type o f  ice was associated w i th  the t racks.
Ice type was de l ineated as smooth, pressure r idge ,  crack, and 
lead during the f i r s t  25 hours o f  ae r ia l  surveys. More d e ta i l  was 
then incorporated in the ice c l a s s i f i c a t i o n  scheme. I t  was expanded 
to inc lude the fo l lo w in g  ca tegor ies ;  smooth ice ,  frozen crack, open 
crack, f rozen lead, open lead, and 3 categories o f  rough ice .  A 
crack was defined as being a few inches wide and a lead as being 
w ider .  The rough ice types were: low rough ice ,  w i th  ice r idges or 
p ro t ru d ing  blocks less than 1 fo o t  (0.3 m) in  he igh t ;  medium rough ic e .
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w i th  ice  r idges between 1 and 5 fe e t  (0.3 and 1.5 m) high; and high 
rough ice ,  w i th  r idges over 5 fee t  (1.5 m) t a l l  (F igs. 3 to 6) . The 
inc reas ing  he ight  o f  ice fea tures corresponded w i th  an increase in 
dens i ty  o f  ice fea tures in  rough ice areas. Ridges and hummocks were 
le a s t  dense in low rough ice and most dense in  high rough ice. This 
r e la t i o n s h ip  has been noted and q u a n t i f ie d  by o ther workers (Wadhams 
1975). Ice pans f l o a t i n g  f r e e ly  in open water were c la s s i f i e d  as open 
ice .  The ice represented less than 90% o f  to ta l  area in  open ice areas.
Sea ice surveys have been conducted re g u la r ly  f o r  many years by 
governments w i th  A r c t i c  t e r r i t o r i e s ,  and ice categories have been 
de l inea ted (Ice Forecasting Central 1970, Lindsay 1974). However, 
e x i s t i n g  c l a s s i f i c a t i o n  systems are used a t  much la rg e r  scales than 
were appropr ia te  f o r  t h i s  study, re qu i r in g  the c la s s i f i c a t i o n  scheme 
developed above f o r  use in  t h i s  in v e s t ig a t io n .
Polar  bear tracks were searched f o r  and fo l lowed using Jet 
Ranger h e l ic o p te rs .  Five f l i g h t s  were conducted between 29 June and 
4 Ju ly  1978. D e te r io ra t ing  snow cond i t ions  a f t e r  these dates precluded 
f u r t h e r  use o f  t h i s  technique.
The i n i t i a l  d i r e c t io n  t rave l  f o r  each f l i g h t  was a r b i t r a r i l y  
predetermined. The dec is ion was based on d a i l y  weather condi t ions 
and the des ire  to evenly in v e s t ig a te  Barrow S t r a i t .  The chosen d i re c t io n  
o f  t ra ve l  was fo l lowed u n t i l  po la r  bear t racks were found, usua l ly
w i t h in  20 minutes.
The t racks were fo l lowed in  the d i r e c t io n  th a t  they were the most
Fig. 3. Smooth Ice wi th  an open crack (approximately 8 inches 
(20 cm) wide).
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Fig. 4. An open lead approximately 3 fee t  (0.9 m) wide. The lead 
is  surrounded by smooth ice in  the foreground and high 
rough ice in the background.
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Fig. 5. Low rough ice in the foreground and medium rough 
behind the po lar  bear.
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Fig. 6. High rough ice .  The t a l l e s t  ice fea ture is  approximately 
15 feet (4.5 m) in height .
i
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c le a r .  The h e l ic o p te r  was f lown a t  approximately 150 fee t  (49 m) 
a l t i t u d e  and a t  a constant  a i r  speed. V e loc i ty  var ied from f l i g h t  to 
f l i g h t  between 30 and 60 mi les per hour (48 and 96 km per hour).
Data were recorded at  30 second in te r v a ls .  In formation was taken 
from the sea ice v i s i b l e  below the f r o n t  edge o f  the h e l ico p te r .  Ice 
type was noted using the 9 categories developed f o r  the ae r ia l  surveys. 
Distance o f  the tracks from the ice fea tu re  was recorded, when 
appropr ia te .  The compass d i r e c t io n  o f  the bear 's t rave l  was est imated 
by o r ie n t in g  on d is ta n t  land masses. The r e la t i v e  dev ia t ion  o f  the 
t racks from a s t r a i g h t  l i n e  was s u b je c t iv e ly  gauged as wandering or 
s t r a ig h t .  A fa c s im i le  o f  a data sheet used during he l ico p te r  t rack ing  
i s  presented in  Appendix I .
The a c t i v i t y  o f  the bear was in te rp re ted  from the t racks .  Three 
a c t i v i t y  categor ies were used to record th is  in fo rmat ion .  The predation- 
attempt category designated tracks tha t  led to a seal hole in  the ice 
o r  to a snow d r i f t  (seal l a i r )  th a t  had been dug out by a bear. Blood 
on the ice a t  such s i te s  could have impl ied successful p redat ion ,  but 
in  the absence o f  o ther  evidence was categorized as predat ion-a t tempt.
A predat ion-success fu l  category was used f o r  t racks tha t  lead to 
carcasses obv ious ly  k i l l e d  by the bear being tracked. Tracks tha t  did 
not lead to predat ion s i te s  were c la s s i f i e d  as t ra v e l in g .
A l l  seals observed were recorded during f l i g h t s  fo l low in g  po lar  
bear t racks .  The technique developed f o r  the a e r ia l  surveys was 
used to re p o r t  seal in fo rm a t ion .
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The t racks were fo l lowed as f a r  as possib le in  the d e te r io ra t in g  
snow. When they could no longer be fo l lowed, the h e l ic o p te r  was 
landed and the tracks were measured. These dimensions are an index 
to the s ize o f  the bear and roughly ind ica te  the age o f  the animal 
(Best 1976).
The a v a i l a b i l i t y  o f  the various ice types was recorded f o r  several 
sets o f  t racks fo l lowed.  The percentages o f  ice categories along a 
random t ransec t  ind ica ted  the h a b i ta t  forms ava i la b le  to a po lar  bear. 
Comparison o f  these data w i th  the ice types recorded whi le  fo l low in g  
bear tracks revealed preferences f o r  o r  against  s p e c i f i c  ice categories 
e x h ib i ted  by the bear.
Transects f o r  comparison were s t r a ig h t  l ines  f lown a t  a l t i t u d e s  
and a i r  speeds s im i l a r  to  those used in  fo l lo w in g  t racks .  For each 
set o f  t racks ,  a comparison t ransec t  was chosen approximately 180^ from
the d i r e c t i o n  o f  the bear 's  t r a v e l .  The t ransec t  was o r ien ted  to a
d is ta n t  landmark. The w ide ly  wandering pa t te rn  o f  bear t ra ve l  gave 
reasonable assurance th a t  the s t r a i g h t  l i n e  t ransect  d id  not re trace 
the path o f  the bear we had fo l lowed.
In 1979, 4 f i e l d  camps were successive ly  estab l ished to observe 
coasta l sea ice and i t s  b io ta .  The f i r s t  camp was placed on the 
southeast  coast o f  Lowther Is land (74°28'N, 97°3F'W) and was occupied 
from 19 May to 5 June. The camp was placed on a 600 fo o t  (182 m) c l i f f
over look ing  Barrow S t r a i t .  The second camp was estab l ished on a
500 f o o t  (152 m) c l i f f  0.5 mi les (0 .3  km) west o f  Dyke Ackland Bay on
32
the southern coast o f  Bathurs t Is land (75°01'N, 99^00'W) from 8 
to 21 June. The Bay and pa r t  o f  Barrow S t r a i t  could be viewed from 
vantage po in ts  on shore. From 27 June to 9 Ju ly ,  the t h i r d  camp was 
placed on top o f  Beechey Is land at  an e leva t ion  o f  1000 fee t  (304 m; 
74^42 'N, 91^52'W). The camp was 1 mile (1.6 km) o f f  the southwestern 
coast o f  Devon Is land.  Erebus Bay, parts  o f  Lancaster Sound, and the 
southern sec t ion  o f  Wel l ington Channel were observed from Beechey Is land.  
The f i n a l  camp was set  up on the western shore o f  In t re p id  Bay, 
southwestern Cornwal l is  Is land (74°56'N, 96°12'W) at  an e leva t ion  o f  
300 fe e t  (91 m), from 13 to 19 Ju ly .  The long, narrow Bay and i t s  wide 
mouth were observed.
These study areas were chosen to provide 2 areas known to have 
been c o n s is te n t ly  u t i l i z e d  by po lar  bears and 2 areas known to have 
been r e l a t i v e l y  l i t t l e  used by bears. S i te  se le c t ion  was based on 
observations by researchers conducting recent po la r  bear tagging 
programs in  the v i c i n i t y  o f  Barrow S t r a i t  (C. Jonkel pers. comm.).
The Lowther Is land and Erebus Bay study areas were chosen to represent 
h a b i ta t  he av i ly  u t i l i z e d  by po la r  bears. The study areas at  Dyke Ackland 
and In t r e p id  bays represented l i g h t l y  u t i l i z e d  h a b i ta t .
The coasta l ecosystem near each camp was under constant observat ion.  
The sea ice was surveyed every hour and a h a l f  and a l l  basking seals 
in  an area o f  approximately 10 sq miles (25 sq km) were counted using 
7 power b inocu la rs  and a 20 to 60 va r iab le  power s po t t ing  telescope.
Other mammals and b i rds  using the area were tabula ted.  Polar bears were
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watched con t inuous ly ,  and a care fu l  record was made o f  t h e i r  a c t i v i t i e s  
and the types o f  ice used.
Bear a c t i v i t y  categories inc luded t r a v e l ,  p lay,  sleep, feeding, 
swimming, mating, caching prey carcasses, and 5 types o f  hunting 
behavior.  Searching was defined as walking w i th  nose to ground or 
s n i f f i n g  the a i r .  Travel was defined as walk ing or  running w i thou t  
s n i f f i n g  a c t i v i t y .  S ta lk ing  was evident when a bear crept towards 
a basking sea l .  S t i l l - h u n t i n g  occurred when a bear stood unmoving 
over a seal breath ing hole or near a snow mound. When a bear reared 
up on i t s  hindlegs and came pouncing down on a snow bank, a predation 
attempt was recorded. Only once was such behavior successful and th is  
instance was recorded as k i l l i n g  behavior. Most feeding behavior 
recorded involved the u t i l i z a t i o n  o f  ca r r ion .
Ice c l a s s i f i c a t i o n  during the 1979 f i e l d  season used 5 o f  the 
categor ies  de l ineated during the 1978 f i e l d  work; smooth ice ,  open 
lead, and the 3 categories o f  rough ice .  The sea ice in a 10 sq mile 
(25 sq km) area was mapped in  each study area using these categor ies.
Plankton and small inve r te b ra te  organisms were sampled a t  each 
study s i t e  w i th  3 to 5 v e r t i c a l  hauls using a f in e  mesh plankton net,
0.5 m in  diameter at i t s  mouth and 3 m in  length.  The s o l id  ice 
cover was 3 to 5 fe e t  (1 to 1.5 m) th ick  in a l l  4 study areas, d i c ta t i n g  
the use o f  seal breath ing holes to accomplish the plankton hauls. This 
requirement l im i te d  the choice o f  sampling s i t e s .  Haul s i tes  were 
reached on fo o t  a t  Dyke Ackland Bay and by h e l ico p te r  in the o ther 3
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areas. The net was lowered to a depth o f  30 m or to w i th in  3 m o f  
bottom in  sha l lower waters.  A f te r  5 minutes, the net was hauled to 
the surface and the contents f lushed in to  c o l le c t in g  b o t t le s .  Volumes 
o f  the plankton samples were found by displacement o f  water in a 
graduated c y l in d e r .
The amount o f  on-shore cover by vegeta t ion and f in e  inorganic  
mater ia l  was est imated v i s u a l l y  in  1-m^ p lo ts  placed every 200 fee t  
(61 m) along t ransec ts .  At each study area, a t ransect  was located on 
the beach ad jacent to the sea ice under observation and another was 
placed on top o f  the c l i f f  d i r e c t l y  above the beach t ransec t .  Beach 
t ransects  were s i tua ted  halfway between the edge o f  the sea ice and 
the fo o t  o f  the c l i f f .  Cl i f f - t o p  t ransects  were placed 15 fee t  (6 m) 
from the c l i f f  edge. P lant specimens were co l le c ted  f o r  l a t e r  
i d e n t i f i c a t i o n .
Weather data were recorded a t  lea s t  twice a day, inc lud ing  
temperature,  wind speed and d i r e c t io n ,  v i s i b i l i t y  in  m i les ,  cloud 
cover in  tenths o f  sky hemisphere, cloud type and cloud c e i l i n g  a l t i t u d e  
V i s i b i l i t y  and cloud parameters were est imated.
Data Analys is Methods
Data c o l le c te d  on a e r ia l  survey f l i g h t s  9 to 13 conducted from 
11 to 21 Ju ly  1978, were analyzed separate ly  from those o f  e a r l i e r  
f l i g h t s .  The ice c l a s s i f i c a t i o n  system used during the f l i g h t s  was 
expanded a f t e r  the e igh th  f l i g h t .  Data from la t e r  f l i g h t s  are also
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inc luded in  ana lys is  o f  the to t a l  in fo rmat ion  co l lec ted  during ae r ia l  
surveys.
My hypothesis was tha t  the numbers o f  po la r  bears using the 
d i f f e r e n t  ice categories along the survey routes was a func t ion  o f  
r e la t i v e  seal dens i t ies  in the various ice types. The data were
O
examined w i th  a x t e s t .  The observed number o f  bears was taken as 
the number o f  bears and separate sets o f  bear tracks seen in each ice 
category. Expected numbers were generated by m u l t ip l y in g  the to ta l  
number o f  bears by the propor t ion  o f  seals found in each ice type.
Data pooled from a l l  survey f l i g h t s  were tes ted,  and data from f l i g h t s  
9 to 13 on ly  were tested.
The a v a i l a b i l i t y  o f  ice categories was inves t iga ted  f o r  4 sets 
o f  po la r  bear tracks fo l lowed by he l ic o p te r  in  1978. The s t a t i s t i c a l  
d i f fe re n c e  between observed and expected use o f  ice categories by 
p o la r  bears was inspected w i th  tes ts  f o r  these 4 data sets .  Observed 
use was taken d i r e c t l y  from the bears' t racks .  Expected use was 
ca lcu la ted  using the propor t ions the var ious ice categor ies represented 
on the e n t i r e  a v a i l a b i l i t y  t ransec t  sampled f o r  each set o f  t racks .
The leve ls  o f  use o f  ice categories r e la t i v e  to t h e i r  a v a i l a b i l i t y  
were found f o r  2 data sets . Simultaneous confidence in te rv a ls  around 
the d i f fe ren ces  between a v a i l a b i l i t y  and use o f  ice categories were 
ca lcu la te d  (Marcum and Loftsgaarden 1977). Confidence in te r v a ls  were 
ca lcu la ted  a t  the 97% s ig n i f ic a n c e  l e v e l .  Inc lus ion  o f  0 in  the 
confidence in te r v a l  ind ica ted  tha t  an ice type was being used in
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propo r t ion  to i t s  a v a i l a b i l i t y .  I f  the e n t i re  confidence in te rv a l  
was p o s i t i v e ,  an ice type was being used less than p red ic ted ,  based 
on i t s  a v a i l a b i l i t y .  An ice  type was used more than expected, based 
on i t s  a v a i l a b i l i t y ,  when the e n t i re  confidence in te rv a l  was negative.
The leve l  o f  use o f  an ice type by po la r  bears r e la t i v e  to i t s  
a v a i l a b i l i t y  was ca lcu la ted  from data co l le c te d  in each o f  the 3 
coasta l areas s tud ied in 1979 th a t  received use by po la r  bears. The 
a v a i l a b i l i t y  o f  the d i f f e r e n t  ice  categor ies was taken from maps drawn 
in  the f i e l d .  A f i n e  g r id  o f  dots was placed over a map and the number 
o f  dots f a l l i n g  in  each ice type were counted. A v a i l a b i l i t y  was 
defined as the percentage o f  dots in  1 ice type as compared w i th  a l l  
dots on the map. Discrete observations o f  po lar  bear use o f  each 
study area were obtained from the continuous records o f  bear a c t i v i t y  
by not ing the ice category used at 10-minute i n te r v a l s .
The average walking speed o f  a po lar  bear is  1.1 m/sec (Best 1976). 
At t h i s  speed, a bear could t rave l  660 m in  10 minutes, and thereby 
would have had a choice o f  the complete ar ray  o f  ice types in  any o f  
the study areas w i th in  each observation per iod. Chi-square tes ts  were 
used to determine whether or  not there were s i g n i f i c a n t  d i f fe rences  
between observed use and expected use o f  ice  types in  a study area. 
Expected use was ca lcu la ted  as the product o f  to ta l  d isc re te  observations 
(number o f  10-minute in te r v a ls  + 1) and the porpo r t ion  o f  ice type 
r e l a t i v e  to a l l  a v a i la b le  ice .  Simultaneous confidence in te rv a ls  
around the d i f fe ren ces  between a v a i l a b i l i t y  and use were ca lcu la ted  to
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t e s t  use r e la t i v e  to a v a i l a b i l i t y  o f  ice types in  each study area.
The number o f  surveys o f  the sea ice in  each study area were 
categor ized in to  those th a t  resu l ted  in  the s ig h t in g  o f  a po lar  bear 
and those tha t  did not . A row X column te s t  o f  independence using 
the G-tes t  was computed to examine the nu l l  hypothesis tha t  the number 
o f  surveys re s u l t i n g  in  bear s igh t ings  was independent o f  the area 
being s tud ied (Sokal and Rohlf 1969). The number o f  b i rds sighted per 
h a l f  hour o f  observation time were compared among the study areas w i th  
a Kruskal-Wal1 is  t e s t  (Sokal and Rohlf 1969).
The c o r re la t io n s  between dens i ty  o f  basking seals and 3 d i f f e r e n t  
weather parameters were inves t iga ted  w i th  c a lc u la t io n  o f  the c o e f f i c ie n t s  o f  
dete rminat ion ( r ^ ) .  The average numbers o f  seals observed basking per 
square mi le  in a 12-hour period were compared separa te ly  w i th  12-hour 
averages o f  temperature (°C),  wind speed (mph), and cloud cover (tenths 
o f  sky hemisphere). Averages were computed f o r  a l l  parameters f o r  
the 2400 to 1200 period and the 1200 to 2400 period from each day on 
which observations were made. Comparisons between seal dens i t ies  and 
weather parameters were made separa te ly  f o r  seal observations co l le c te d  
in  each study area. Comparisons were categorized f u r t h e r  by i s o la t in g  
seal observations made on ice ins ide  major bays from those made on ice 
ad jacent  to coas t l ines  outs ide  o f  a major bay. The Lowther Is land 
study area d id not conta in a major bay, and the In t re p id  Bay area 
consis ted on ly  o f  a long, narrow bay and i t s  wide mouth. There were 
3 areas in  the bay ice category and 3 in  the coastal ice category. The
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data from each o f  the 3 areas were also pooled and used to ca lcu la te  
r^  values w i th  seal dens i ty  observations.
The amount o f  p la n t  cover on beaches adjacent to sea ice study 
areas and on the tops o f  the c l i f f s  d i r e c t l y  above the beaches was 
ca lcu la ted  from the average o f  the v isua l  est imates o f  p lan t  cover, 
e . g . ,  as percent o f  l-m^ p lo ts .  These p lo ts  were placed every 
200 fe e t  (60 m) along t ransects  on the beaches and c l i f f  tops. These 
data were analyzed using a te s t  o f  e q u a l i t y  o f  percentages (Sokal 
and Rohlf 1969). The te s t in g  procedure is  expla ined in  Appendix I I .
The areal ex ten t  o f  ice in  each ice category was converted to 
percent o f  the t o ta l  area observed near each f i e l d  camp. These 
percentages were tested to f i n d  s i m i l a r i t y  o r  d i f fe rence  among the 
amounts o f  ice  types present in  each study area w i th  the e q u a l i t y  o f  
percentages te s t .  Ice types w i th in  bays and coastal ice were analyzed 
separa te ly .
D i f ferences among study areas in  the amount o f  time po la r  bears 
spent in  each o f  5 a c t i v i t y  categor ies were analyzed. The continuous 
record o f  bear observation was sampled to provide groups o f  independent 
data po in ts  f o r  each study area. Sample s ize was determined by 
m u l t ip l y in g  the to t a l  number o f  minutes o f  observation by 0.1. Each 
sample was grea te r  than 100. A random number tab le  was used to generate 
the appropr ia te  group o f  sample po in ts .  The sampling procedure began 
w i th  c a lc u la t in g  the number o f  minutes a p a r t i c u la r  po la r  bear was 
observed. M u l t ip l y in g  t h i s  number by 0.1 gave the sample size f o r  th a t
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bear. Appropr iate  random numbers were obtained.  Each random 
number was added to the time o f  the beginning o f  observation o f  tha t  
bear. The sum was the sample po in t  in the continuous observat ion 
record , and the a c t i v i t y  o f  the bear a t  tha t  po in t  in  t ime was entered 
on the sample sheet. When the records o f  a l l  bears in  a study area had 
been sampled, the number o f  sample po in ts  in each o f  the fo l lo w in g  
behavior categor ies were summed; hunting, s leeping, t r a v e l i n g ,  feeding, 
and p lay ing .  These f igu res  were converted to percentages o f  a l l  sample 
po in ts  by study area. S i m i l a r i t i e s  o r  d i f fe rences  among study areas 
in  the amount o f  t ime bears spent in each a c t i v i t y  were found using 
the e q u a l i t y  o f  percentages te s t .
The sampling procedure described above was also used to compare 
among study areas the use o f  ice types by bears r e la t i v e  to to t a l  time 
spent in a l l  ice types. The ice category being used at  the po in t  in 
t ime ind ica ted  by each random number was entered on the sample sheet.
The sample po in ts  in each ice category were added together and d iv ided 
by the t o t a l  number o f  sample po in ts  from the record o f  a c t i v i t y  in 
each area. These f igu res  were used to f i n d  s i m i l a r i t i e s  or  d i f fe rences  
among study areas in  the amount o f  time bears spent in  each ice type 
w i th  the e q u a l i t y  o f  percentages te s t .
The d i f fe rences  between amounts o f  time po la r  bears spent hunting 
in  each ice type and the a v a i l a b i l i t y  o f  the ice categories were 
examined w i th  x tes ts  in each study area where bears were observed. 
Observed hunt ing in  the ice types was taken from the continuous
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observa t ion  record o f  po la r  bears made in  each area. Expected f igu res  
were ca lcu la ted  using the a v a i l a b i l i t y  o f  the d i f f e r e n t  ice categor ies 
(percentages o f  the t o t a l  area) . The leve ls  o f  hunting in each ice 
type r e l a t i v e  to a v a i l a b i l i t y  o f  the categories were found in  each 
study area using simultaneous confidence in te r v a ls .
Comparisons o f  leve ls  o f  use o f  ice types by po lar  bears observed 
in  1978 w i th  use by po la r  bears observed in  1979 were made using the 
e q u a l i t y  o f  percentages te s t .  A l l  data co l lec ted  on a e r ia l  surveys 
in  1978 were compared w i th  a l l  1979 data pooled together ,  and separate ly  
w i th  data from each area inve s t iga te d  in 1979. The 1979 data were 
reorgainzed in to  ice c l a s s i f i c a t i o n  categories used during the f i r s t  8 
f l i g h t s  in  1978. These categor ies were broader than those used in  
f l i g h t s  9 to 13 and in  1979, and fewer in  number. Equa l i ty  o f  
percentages tes ts  were employed to compare po la r  bear use o f  ice 
categor ies observed on f l i g h t s  9 to 13 in  1978 w i th  a l l  1979 data,  and 
w i th  data from each o f  the study areas. The expanded ice c la s s f i c a t io n  
system was used.
CHAPTER V
RESULTS
1978 F ie ld  Season
F ie ld  Camps. Several r inged seals were s ighted on the sea ice adjacent 
to Hamilton Is land during occupation o f  th a t  camp. One seal was 
observed p e r io d ic a l l y  f o r  10 hours on 31 May. The species' p e r s i s te n t l y  
a l e r t  behavior was ev iden t ,  as documented by o ther workers ( S t i r l i n g  
1974). F i f t y  r inged seals were counted basking on the sea ice adjacent 
to G a r re t t  Is land from 21 to 23 June. A l l  were observed basking 
s in g ly  o r  in  groups o f  2 to 3 next to breathing holes on smooth ice .
Two bearded seals were seen basking next to an open lead and 2 observat ions 
o f  s ing le  bearded seals lay ing  a t  the edge o f  a po lyn ia were recorded.
Bear t racks were found on the sea ice from the a i r  w i th in  several 
hundred meters o f  shore a t  both is land s .  However, no po la r  bears were 
s igh ted during f i e l d  camp occupation in  1978.
A er ia l  Surveys. Aer ia l  surveys were conducted between 4 June and 21 Ju ly  
(Tables 1 and 2) .  A t e s t  was used to determine the s t a t i s t i c a l  
d i f fe re n ce  between the number o f  po la r  bears and bear t racks found in 
4 ice categor ies (smooth ice ,  rough ic e ,  lead, and crack) during a l l  
survey f l i g h t s  and the expected number o f  bears and t h e i r  tracks in 
these ice  types (Table 3) . A value o f  165.94 was ca lcu la ted  and 
compared w i th  x^^^Q.OS, d . f .=3=  7-815. The nu l l  hypothesis was re je c te d ;  
the number o f  bears and bear t racks found in  the various ice types was
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s i g n i f i c a n t l y  d i f f e r e n t  from the number expected, based on r e la t i v e  
leve ls  o f  seals seen basking in  these ice types, A s im i la r  t e s t  
was ca lcu la ted  using data obtained on f l i g h t s  9 to 13, during which an 
expanded ice c l a s s i f i c a t i o n  system was used ( labe l  4) . A value o f  
223.44 was found and compared to x^^=Q 05 d f  =8^ 15.507. The te s t  
ind ica ted  th a t  a s i g n i f i c a n t  d i f fe rence  ex is ted  between observed and 
expected numbers o f  bears and t h e i r  tracks seen in  d i f f e r e n t  ice 
c a te g o r ie s .
H e l icop te r  T rack ing . The data co l lec ted  on use o f  d i f f e r e n t  types o f  
sea ice in  o f fshore  areas by in d iv id u a l  po la r  bears are presented in 
Table 5 by a c t i v i t y  category and as propor t ions o f  to ta l  a c t i v i t y .
The t racks o f  the bears were fo l lowed by h e l ic o p te r .
Hab i ta t  se lec t ion  by ind iv id u a l  po lar  bears on o f fshore  sea ice 
was examined in  the ana lys is  o f  4 sets o f  bear tracks fo l lowed by 
h e l ic o p te r  on 1 and 2 Ju ly .  Data on the a v a i l a b i l i t y  o f  the ice 
categor ies  to each bear fo l lowed were c o l le c ted .  Dif ferences between 
observed and expected use o f  ice types by the bears were examined 
w i th  te s ts  (Table 6 ) .  Two o f  the 4 tes ts  found s i g n i f i c a n t  d i f fe rences  
between observed and expected use. Both sets o f  data were co l lec ted  
on 2 Ju ly  in  western Barrow S t r a i t .  The f i r s t  set o f  data, co l le c ted  
between 0920 and 0931, y ie lded  a value o f  25.04. This f ig u re  was 
compared w i th  %^%=o.05,d.f.=4 =9-488. Analys is  o f  the second set o f  
data,  obta ined between 0957 and 1010, found a x^ value o f  74.24. The 
comparable tab le  value i s  x^%=o,o5,d,f,=y=14.067. In both cases
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the n u l l  hypothesis was re jec ted  and s i g n i f i c a n t  d i f fe rence  between 
observed and expected use o f  ice categories by the bears was ind ica ted
The leve ls  o f  use o f  each ice type r e la t i v e  to i t s  a v a i l a b i l i t y  
were ca lcu la ted  f o r  these 2 data sets using simultaneous confidence 
in te r v a ls  (Table 7) . The po la r  bear tracked in the f i r s t  data set  
used smooth ice and frozen cracks less than in  p ropor t ion  to t h e i r  
a v a i l a b i l i t y .  The bear used medium rough ice more than expected, 
based on tha t  ice category 's  a v a i l a b i l i t y .  Low and high rough ice 
were used p ropo r t iona l  to t h e i r  a v a i l a b i l i t y .
The second po la r  bear used frozen cracks more and medium rough 
ice less than in  p ropor t ion  to t h e i r  a v a i l a b i l i t y .  The bear used a l l  
o ther  ice  types in  p ropor t ion  to t h e i r  respect ive  a v a i l a b i l i t y .
1979 F ie ld  Season
H ab i ta t  S e le c t io n . Chi-square tes ts  found s i g n i f i c a n t  d i f fe rences  a t  
the 95% leve l  between observed and expected po lar  bear use o f  ice 
types in  a l l  3 study areas rece iv ing  use by po la r  bears (Table 8) .  
Simultaneous confidence in te r v a ls  ca lcu la ted  around d i f fe rences  
between a v a i l a b i l i t y  and use are recorded in  Table 9. Ice categories 
used more than expected (based on t h e i r  a v a i l a b i l i t y )  included low 
rough ice at  Lowther Is land ,  medium rough ice at  Lowther Is land and 
Dyke Ackland Bay, and open leads at  Erebus Bay. Smooth ice was 
c o n s is te n t ly  used less than in p ropo r t ion  to i t s  a v a i l a b i l i t y  in  a l l  
3 areas.
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Dif ferences between use o f  ice types f o r  hunting by po lar  bears 
and a v a i l a b i l i t y  o f  the types in  each study area were examined w i th  
tes ts  (Table 10). These d i f fe rences  were s ig n i f i c a n t  a t  the 9S% 
leve l  in  a l l  areas.
Simultaneous confidence in te r v a ls  were ca lcu la ted  to in d ica te  the 
leve l  o f  hunting by po la r  bears in  each ice type r e la t i v e  to a v a i l a b i l i t y  
o f  the type. The in te r v a ls  are presented in Table 11. Smooth ice 
was hunted on less ( in  p ropo r t ion  to i t s  a v a i l a b i l i t y )  in  a l l  3 areas 
rece iv ing  use by bears. Polar bears observed in the Lowther Is land 
area and those seen a t  Erebus Bay hunted in both low and medium rough 
ice more than expected, based on the a v a i l a b i l i t y  o f  these ice types.
These ice categories were used p r o p o r t io n a l l y  a t  Dyke Ackland Bay.
High rough ice was used less than in  propor t ion  to i t s  a v a i l a b i l i t y  at 
Lowther Is land.  The same ice type was used more than expected f o r  
hunting by bears a t  Dyke Ackland Bay.
Comparison o f  S tudy Areas. The nu l l  hypothesis th a t  the number o f  
surveys r e s u l t i n g  in po la r  bear s igh t ings  was independent o f  the area 
being s tud ied was examined w i th  a row X column te s t .  A G value o f  17.77 
was obtained f o r  the te s t .  This value was then compared w i th  
^ ^ a = 0 .0 5 ,d . f .=3 =7.815, and the nu l l  hypothesis was re jec ted ,  i n d ic a t in g
th a t  bears were not randomly d i s t r ib u te d .  The number o f  surveys re s u l t in g  
in  bear s ig h t in g s ,  and the t o t a l  number o f  bears observed, are shown f o r
each study area in  Table 12.
The average number o f  seals basking per square k i lometer  a t
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any p o in t  in  t ime during the observation period f o r  each study area 
are presented in  Table 13. These data are organized in to  2 ca tegor ies ;  
(1) seals observed in  major bays present on 3 o f  the 4 study areas, 
and (2) seals observed basking on ice adjacent to the shore l ine  outs ide 
o f  any bay. D i f ferences in observed seal dens i t ies  between areas were 
due to real dens i ty  d i f fe rences  and to the time o f  the season o f  
observat ion.  These data are not analyzed s t a t i s t i c a l l y  because o f  
the in f luence  o f  seasonal progress ion.
Nearly a l l  pinnipeds observed were r inged seals. As a i r  
temperature increases, the p ropor t ion  o f  any r inged seal populat ion 
basking a t  a given time w i l l  increase, peaking a t  approximately 50% 
during m id-Ju ly  (Smith 1973). In t h i s  study,  the seal dens i ty  f igu res  
ca lcu la ted  f o r  each study area were obtained a t  d i f f e r e n t  periods of  
la te  spr ing and summer and are not d i r e c t l y  comparable. Because the 
geographic loca t ion  o f  sea ice studied was considered in the analys is  
a lso ,  seal de ns i t ies  on bay ice were compared separate ly  from those 
on coastal ice .
Seal de ns i t ie s  on coastal ice at Lowther Is land and Dyke Ackland 
Bay were near ly  i d e n t i c a l .  However, the Dyke Ackland Bay area was 
observed 3 weeks a f t e r  the i n i t i a t i o n  o f  the Lowther Island f i e l d  work, 
and a subsequent increase in  the dens i ty  o f  basking seals would be 
expected i f  real  popula t ion dens i t ies  were i d e n t i c a l .  Lack o f  such an 
expected increase ind ica tes  tha t  actual  popula t ion dens i ty  in the 
coasta l  ice a t  Dyke Ackland Bay was lower than the popula t ion dens i ty
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at Lowther Is land.
The dens i ty  o f  basking seals on the coastal ice o f  the Erebus 
Bay area was more than 6 times g reater  than tha t  a t  Dyke Ackland Bay.
The p ropo r t ion  o f  t h i s  d i f fe re n ce  due to e f fe c ts  o f  seasonal progression, 
•and the p ropor t ion  caused by real d i f fe rences  in  popula t ion d e ns i t ie s ,  
cannot be c le a r l y  discerned. A comparison o f  basking seal dens i t ies  
between the Lowther Is land and Erebus Bay areas is  d i f f i c u l t ,  too, but 
an incomplete survey adjacent to Lowther Is land a t  1500 on 26 June
found a dens i ty  o f  7.44 seals /sq mi le  (2.92/sq km). Based on these data,
the actual popula t ion de ns i t ies  o f  seals on coastal ice were greater  
a t  both Lowther Is land and Erebus Bay than at Dyke Ackland Bay.
The basking seal dens i ty  on bay ice a t  Erebus Bay was greater
than th a t  a t  Dyke Ackland Bay. The dens i ty  a t  In t re p id  Bay was lower 
than e i t h e r  o f  the o ther  f ig u re s .  F ie ld  work a t  In t re p id  Bay was 
conducted in m id-Ju ly ,  and the basking seal densi ty  should be greatest  
a t  th a t  t ime. I f  actual popula t ion dens i t ies  were s im i l a r  in the bays, 
the basking seal dens i ty  should be highest a t  In t re p id  Bay. Data 
from t h i s  study show th a t  the opposi te i s  the case. Therefore, 
i t  i s  safe to say tha t  actual populat ion dens i t ies  o f  seals on bay ice 
were smal le r  a t  Dyke Ackland and In t re p id  bays than a t  Erebus Bay,
The e f f e c ts  o f  3 d i f f e r e n t  weather parameters on the average 
number o f  seals basking were examined by c a lc u la t in g  c o e f f i c ie n t s  o f  
de te rm ina t ion  ( r ^ ) .  These values are l i s t e d  in  Table 14 by weather 
parameter and study area along w i th  the ca lcu la ted  c o r re la t io n
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c o e f f i c i e n t s  ( r ) .  Average values f o r  basking seal d e n s i t ie s ,  temperature, 
wind speed, and cloud cover are l i s t e d  in  Appendix I I I .  The greatest  
amount o f  v a r i a b i l i t y  in  basking seal d ens i t ies  was accounted f o r  
by average temperature a t  In t r e p id  Bay ( r^  = 0 .48). Temperature was 
responsib le fo r  30% o f  the v a r i a b i l i t y  in basking seal dens i ty  a t
Lowther Is land,  26% o f  the v a r i a b i l i t y  on coastal ice a t  Erebus Bay,
and 28% o f  th a t  f o r  a l l  coasta l ice data pooled together. A l l  o ther
9
r  values are less than 0.25.
A comparison o f  the number o f  b i rds  s ighted per h a l f  hour o f  
observat ion w i th  a Kruskal-Wal l i s  t e s t  obtained an H value o f  49.92.
The appropr ia te  value is  0 5 , d . f . =3 =7.815. The nu l l
hypothesis tha t  the study areas did not d i f f e r  in  the loca t ion  o f
ranked data was re jec ted .  The te s t  ind ica ted  tha t  the area being observed
did a f f e c t  the number o f  b i rds s ighted per h a l f  hour o f  observation 
d i f f e r e n t i a l l y .  These data are given in Table 15. Appendix IV 
conta ins l i s t s  o f  b i rd  and mammal species observed in  each study area 
and the number o f  times each species was s ighted.
The amounts o f  p la n t  cover on c l i f f  tops in a l l  4 study areas were 
found to be d i f f e r e n t ,  compared one to another a t  the 95% s ign i f ica nce  
le v e l .  Percentages o f  p lan t  cover on the beaches o f  the Dyke Ackland 
and In t r e p id  bay areas were not s i g n i f i c a n t l y  d i f f e r e n t ,  but tes ts  o f  
a l l  o the r  poss ib le  pa i rs  o f  beach p lan t  cover ind ica ted  a s ig n i f i c a n t
d i f fe re n c e .  P lant cover data are presented in  Table 16.
The volume o f  organic matter obtained in  each plankton haul conducted
48
i n  1979 are l i s t e d  in  Table 17 by study area. A l l  in format ion 
c o l le c te d  regarding oceanographic and meteorolog ical  fac to rs  are also 
inc luded.  Deta i led drawings o f  in d iv id ua l  specimens represent ing 
a l l  species co l le c te d  were made in  the f i e l d  by B. Taylor . Species 
i d e n t i f i c a t i o n  was made from these drawings by J. Tibbs. Species 
c o l le c te d  in each plankton haul are noted in  Table 17.
The amounts o f  ice types present in  each study area were 
compared and found to be d i f f e r e n t  from one another a t  the 95% 
s ig n i f i c a n c e  le v e l .  The d i f fe rences  were found in both coastal and 
bay ice areas; the data are presented in Table 18.
Act i  vi  t y . The p ropor t ion  o f  t ime po la r  bears spent in  each of  5 
a c t i v i t y  categories is  recorded in  Table 19 f o r  each study area.
The percentages in  each a c t i v i t y  category were tested against each 
o the r  f o r  d i f fe ren ce  a t  the 95% s ign i f ica n ce  le v e l .  S im i l a r i t i e s  
were found between t ra ve l  a t  Lowther Island and Dyke Ackland Bay; 
sleep,  feeding and p lay a t  Lowther Is land and Erebus Bay; and hunting 
and feeding a t  Dyke Ackland and Erebus bays. A l l  o ther tes ts  found 
s i g n i f i c a n t  d i f fe re n c e  between the percent o f  time spent in  an a c t i v i t y  
in  each p a i r  o f  study areas.
Table 20 presents the use o f  ice  types by po lar  bears as percent 
o f  t o t a l  a c t i v i t y  observed in  each study area. The e q u a l i t y  o f  
percentages tes ts  ca lcu la ted  a t  the 95% s ign i f ica n ce  level found 
s i m i l a r i t i e s  between the use o f  medium and high rough ice at Lowther 
Is land and Dyke Ackland Bay, and high rough ice a t  Lowther Is land and
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Erebus Bay. A l l  o ther  poss ib le pa i rs  exh ib i ted  a s i g n i f i c a n t  
d i f fe re n ce  from each o the r .
Compar ison of  1978 and 1979 Data. The use o f  ice categories by po la r  
bears observed during 19/8 a e r ia l  survey f l i g h t s  and bears observed 
in  the 1979 study areas were compared using the e q u a l i t y  o f  percentages 
te s t .  The use o f  ice types as percent o f  to t a l  a c t i v i t y  are l i s t e d  
in  Table 21. Comparison o f  the 1978 data w i th  pooled 1979 data found 
a s i g n i f i c a n t  d i f fe rence  on ly between use o f  smooth ice .  Use of  a l l  
ice types by po la r  bears a t  both Dyke Ackland and Erebus bays were 
s i g n i f i c a n t l y  d i f f e r e n t  from use o f  these ice categories by bears seen 
in  1978. No s i g n i f i c a n t  d i f fe rences  occurred between use o f  ice types 
observed in  1978 and at Lowther Is land in  1979.
An ana lys is  s im i l a r  to tha t  described above was conducted, 
s u b s t i t u t i n g  data c o l le c ted  on 1978 a e r ia l  survey f l i g h t s  9 to 13 f o r  
data co l le c te d  on a l l  survey f l i g h t s  (Table 22). Equa l i ty  o f  percentages 
tes ts  comparing the 1978 data w i th  pooled 1979 data found s i g n i f i c a n t  
d i f fe rences  between use o f  low and medium rough ice .  S im i la r  re s u l ts  
were procured from comparison o f  1978 data w i th  data co l lec ted  a t  
Lowther Is land in  1979. Uses o f  a l l  ice types were s i g n i f i c a n t l y  
d i f f e r e n t  between bears observed during 1978 and bears a t  Dyke Ackland 
Bay in  1979. Use o f  medium rough ice and open leads were s i g n i f i c a n t l y  
d i f f e r e n t  between bears a t  Erebus Bay and bears observed in  1978.
CHAPTER VI 
DISCUSSION
1978 F ie ld  Work
A er ia l  Surveys. No conclusions regarding h a b i ta t  se lec t ion  by seals 
or  po la r  bears can be drawn from the data co l lec ted  during ae r ia l  
surveys because the a v a i l a b i l i t y  o f  the ice types to the animals is  
not known. Most seals s ighted were found on smooth ice .  Two possible 
exp lanations f o r  t h i s  phenonmenon can be constructed;  most seals present 
on the ice were using smooth ice ,  o r  many seals were using rough ice ,  
but were not s igh ted.  The l a t t e r  exp lanat ion is  most l i k e l y  because seals 
in  rough ice use subnivean l a i r s  (McLaren 1958), and i f  basking, 
se le c t  areas o f  smooth ice where v i s i b i l i t y  (to  watch f o r  predators)  is  
b e t te r  (C. Jonkel pers. comm.). The seals using l a i r s  would not be 
v i s i b l e  from the a i r .
A m a jo r i t y  o f  po la r  bears or t h e i r  tracks in any 1 ice category 
is  not ev iden t .  Chi-square tes ts  were used to examine the hypothesis 
tha t  the number o f  po lar  bears and t h e i r  tracks found in each ice 
category were p ropo r t iona l  to  the number o f  seals seen in  each ice 
category. The number o f  seals necessar i ly  meant the number o f  basking 
sea ls , because o f  the i n v i s i b i l i t y  o f  seals in  l a i r s  to  a i rborn  
observers. One t e s t  u t i l i z e d  a l l  data co l le c te d  on a e r ia l  surveys in  
1978, but the number o f  ice categories was r e s t r i c t e d  by the c l a s s i f i c a t i o n  
system used during the f i r s t  8 f l i g h t s .  A second te s t  was conducted
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using on ly  data c o l le c te d  on f l i g h t s  9 to 13, on which the expanded 
ice c l a s s i f i c a t i o n  system was used. The second te s t  was conducted to 
examine the p o s s i b i l i t y  tha t  f i n e r  d e ta i l  in  ice c l a s s i f i c a t i o n  would 
reveal a p o s i t i v e  re la t io n s h ip  between the numbers o f  po lar  bears and 
basking seals found in  each category, not evident when much broader 
ice types were used in  c l a s s i f i c a t i o n .
The execut ion o f  the tes ts  resu l ted  in  re je c t io n  o f  the hypothesis 
in  both cases. However, the po la r  bears' r e la t i v e  use o f  ice types 
was poss ib ly  in f luenced d i r e c t l y  by seal dens i t ies .  Use o f  rough ice 
by bears was h igher than expected, perhaps because seal dens i t ies  in 
these areas were h igher than ind ica ted  by numbers o f  basking seals.
Actual seal de ns i t ie s  may be h igher in rough ice than on smooth ice .
Another f a c to r  important in  exp la in ing  r e la t i v e  leve ls  o f  use o f  
ice types by po la r  bears is  the d i f f e r e n t  hunting methods each ice 
type d ic ta te s  f o r  the bears, and the re s u l t in g  predation e f f i c i e n c ie s .  
S t i r l i n g  and Archibald (1977) repo r t  6.4 to 8.6% success by po la r  bears 
hunt ing a t  subnivean l a i r s  compared w i th  less than 2% success by 
bears s ta lk in g  basking seals and s t i l l - h u n t i n g  a t  breathing holes on 
bare ice ( S t i r l i n g  1974). Rough ice contains many seal l a i r s ,  and 
smooth ice abounds w i th  breathing holes. My data co l lec ted  on a e r ia l  
surveys confirms a p r o c l i v i t y  f o r  smooth ice by seals fo r  basking. 
H e l ico p te r  T rack ing. Add i t ion  o f  a l l  predation attempts recorded whi le  
fo l lo w in g  po la r  bear t racks by h e l ic o p te r ,  and t h e i r  ca tego r iza t ion  by 
ice type, reveals a m a jo r i t y  in  low rough ice (12/30 = 40%). Medium
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rough ice and smooth ice contained 8 attempts each, representing 26.6% 
in each category . Two attemots (7%) were found on frozen cracks.
The predation attempts in the 2 rough ice categories together comprise 
over h a l f  o f  a l l  recorded attempts. This is  most l i k e l y  explained in 
par t  by the h igher predation e f f i c i e n c y  po lar  bears experience by 
hunt ing f o r  seals in t h e i r  subnivean l a i r s  as opposed to s ta lk in g  
basking seals ( S t i r l i n g  and Arch iba ld  1977). The p o s s i b i l i t y  o f  higher 
seal de n s i t ie s  in the rough ice categories as compared to smooth or 
re frozen ice is another exp lanation f o r  the d i f fe rence .
Only 2 a c t i v i t i e s  could be discerned from a l i n e  o f  po la r  bear 
t racks as they were observed from an a l t i t u d e  o f  approximately 150 fee t  
(46 m) and f lown a t  speeds o f  40 mph (64 km ph); t rave l  and predation. 
As expla ined below, hunt ing behavior includes more than actual d igging 
in snow to  f i n d  seals in t h e i r  l a i r s ,  or in v e s t ig a t in g  a breath ing hole 
(both evidence o f  predatory behav io r) .  Much d e ta i l  concerning the 
types o f  use the ice received from po lar  bears was l o s t  in gathering 
data on ly from the bears' t racks .  Searching behavior, such as the 
s n i f f i n g  o f  snow or  the a i r  by a po la r  bear, cannot be read in t ra cks ;  
nor can the length  o f  t ime spent s ta lk in g  a basking seal.
In format ion on the a v a i l a b i l i t y  o f  ice types was gathered f o r  4 
sets o f  t racks .  Polar  bears tha t  produced on ly  2 o f  these sets 
e x h ib i te d  s i g n i f i c a n t  d i f fe rences  between observed and expected use 
o f  ice types. The r e la t i v e  leve ls  o f  use o f  ice categories were not 
cons is ten t  between the 2 sets o f  t racks .  One po la r  bear used smooth
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ice less than in  p ropo r t ion  to i t s  a v a i l a b i l i t y ,  whi le  the o ther used 
smooth ice p r o p o r t i o n a l l y .  The f i r s t  bear used medium rough ice more 
than expected, based on t h i s  ice type 's  a v a i l a b i l i t y ,  but the o ther 
bear used i t  less than expected. I t  is  important  to keep in  mind the 
small amount o f  a c t i v i t y  the l ines  o f  tracks represent,  r e la t i v e  to an 
e n t i r e  day in  a p o la r  bear's  l i f e .  The average length o f  the tracks 
fo l lowed was approximately '/ miles (11 km). A po lar  bear walking at 
an average speed of  1.1 m/sec (Best 1976) could t rave l  t h i s  distance 
in  2.8 hours. Conclusions are d i f f i c u l t  to draw from the inco ns is ten t  
re s u l ts  presented above except to note tha t  in d iv id u a l  po lar  bears 
show v a r i a b i l i t y  in t h e i r  se le c t ion  o f  ice types over shor t  periods 
o f  t ime.
1979 F ie ld  Work
Habi t a t  S e le c t io n . Polar bears observed in  a l l  3 study areas in  which 
they occurred exh ib i ted  h a b i ta t  se le c t ion  on the sea ice .  The 
h a b i ta t  se le c t io n  found in  t h i s  study represents choices made by the 
animals on ly  a f t e r  se lec t ions  in  more general categories have been 
concluded. The f i r s t  h a b i ta t  "choice" an animal makes is  regarding 
i t s  home range. There may be l i t t l e  actual choice invo lved;  the 
f a c t  th a t  the animal was born in to  a p a r t i c u l a r  populat ion often 
d ic ta te s  i t s  home range, and th i s  range is  a f fec ted  by a host o f  
b i o t i c  and a b io t i c  fa c to rs .  Social pressures may in f luence loca t ion  
o f  an an ima l 's  home range, as in  causing subordinate sub-adul t  members
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o f  a popu la t ion  to d isperse. Seasonal movements w i th in  a home range 
are common in  many species and appear to occur in  po lar  bear popula t ions,  
also (Jonkel 1976, K i l ia a n  e t  a l .  1978, S t i r l i n g  e t  a l .  1975). These 
movements represent another leve l  o f  h a b i ta t  se le c t ion .  Seasonal 
needs o f  a po la r  bear w i l l  in f luence  these movements, such as the 
requirement o f  denning h a b i ta t  f o r  females w i th  young in the f a l l  
(Har ington 1968). Ant ipa thy fo r  soc ia l  contact can space in d iv id u a ls ,  
and in f luence  t h e i r  t ra ve l  routes. As the sea ice breaks up, the 
movement o f  the substra te  i t s e l f  can d ic ta te  local areas o f  po lar  
bear concentra t ion  (Schweinsburg e t  a l .  1977). The dependence o f  
lo ca t io n  on previous movements is  also important ;  where a bear i s ,  
is  a f fe c ted  by where the bear j u s t  was.
Two d i s t i n c t  types o f  areas e x i s t  w i th in  the home range o f  the 
po la r  bears occupying the Barrow S t ra i t -La n ca s te r  Sound sect ion o f  
the Canadian Archipelago.  These are coastal and o f fshore  ice .  The 
channels are up to 60 miles (96 km) wide, o f f e r in g  vast areas of  
sea ice th a t  are not ad jacent to the surrounding is lands .  The nearby 
channels th a t  the bears o f ten  use, such as Peel Sound, Prince Regent 
I n l e t ,  and Wel l ington Channel, are s im i la r .  Polar bears of ten move 
in to  c e r ta in  coastal sectors  o f  the channels, as t h i s  study has 
ind ica ted .  S t i r l i n g  e t  a l .  (1977b) found po la r  bear s igh t ings  made 
during w in te r  and spr ing concentrated along pressure ice which p a ra l le le d  
is land  c o a s t l in e s ,  and in  o f fshore  areas o f  dynamic ice .  While no 
conclusions can be garnered regarding r e la t i v e  use o f  coastal and
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o f fshore  ice by po la r  bears observed in  t h is  i n v e s t ig a t io n ,  a l l  
observations made in 1979 ind ica ted  purposeful movement by bears from 
the cen tra l  channel toward the coastal area under observation. These 
bears were not moving l a t e r a l l y  along the is land coast and in to  the 
observation area. In almost every case, the bears were f i r s t  observed 
several k i lometers  o f fsho re ,  heading d i r e c t l y  f o r  the coast. Their 
departure was s i m i l a r l y  d i rec ted  ab rup t ly  toward the cen tra l  channel. 
Travel routes to and from the coastal areas were not perpendicu la r  to 
the c o a s t l in e ,  but angular. At both Dyke Ackland and Erebus bays, the 
d i r e c t i o n  o f  departure was the opposite o f  a r r i v a l .  For instance, a 
po la r  bear t r a v e l i n g  from the southwest toward the coast would leave 
toward the southeast. Many o f  the bears observed at  Lowther Island 
departed the coastal area in  the same d i r e c t io n  from which they came. 
Others e xh ib i te d  t ra ve l  pa t terns s im i l a r  to those seen a t  Dyke Ackland 
and Erebus bays. The d i v e r s i t y  observed a t  Lowther Is land may have 
been in f luenced by the small i s la n d 's  inner-channel lo ca t io n .  The 
vast coasts o f  the major is lands bordering the channel may have had 
a g rea te r  a f f e c t  on t ra v e l  d i re c t io n s  o f  po la r  bears than Lowther 
Is land d id .
The in t e n t  to v i s i t  the observed coastal areas, as ind ica ted  in 
the bears' t ra v e l  pa t te rns ,  suggests tha t  se lec t ion  o f  those areas was 
occu r r ing .  Most predatory behavior exh ib i ted  by the po la r  bears was 
seen w i t h in  the coastal area i t s e l f .  Behavior o f  bears as they moved 
toward an area was dominated by walk ing, although hunting could be
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discerned a t  t imes. Seal d ens i t ies  could be higher close to shore, 
as seals p re fe r  s tab le  ice (McLaren 1958). This study has also 
documented behaviors o ther  than hunting in rough ice (see below). 
Higher concentrat ions o f  rough ice are more l i k e l y  near shore, 
because much deformation can occur as moving ice sheets encounter 
land masses (Sater 1969).
Although the reasons f o r  t rave l  in to  3 o f  the 4 coastal study 
areas by po la r  bears cannot be known, once the bears were in  these 
areas they did e x h ib i t  h a b i ta t  s e le c t io n .  Smooth ice was c o n s is te n t ly  
used less than in  p ropo r t ion  to i t s  a v a i l a b i l i t y .  This ice type 
represented more than h a l f  o f  the area observed a t  Lowther Is land,  
in  a l l  o f  the major bays w i th in  the study areas, and o f  the coastal 
ice a t  the Erebus Bay study area. The greates t  use o f  th is  ice type
by po la r  bears was observed a t  Lowther Is land,  where i t s  use t o t a l l e d
34% o f  the observation t ime. The rough ice categor ies recieved 
expected amounts o f  use or  more than expected, based on the categor ies ' 
a v a i l a b i 1i ty .
The d iscussion above re la tes  h a b i ta t  se le c t ion  by po la r  bears f o r  
a l l  a c t i v i t y .  H ab i ta t  s e le c t io n  f o r  hunting alone was also examined. 
Hunting is  an important  a c t i v i t y  f o r  a po la r  bear, since i t  is  a 
to p - le v e l  carn ivore  in  the a r c t i c  marine food web. Chi-square tests  
ind ica ted  th a t  po la r  bears selected t h e i r  h a b i ta t  wh i le  hunting in  a l l  
study areas where they were observed.
The r e la t i v e  leve ls  o f  use o f  the ice types by hunting po lar
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bears d id  not d i f f e r  much from leve ls  o f  use found when a l l  a c t i v i t y  
was considered. Polar bears a t  Lowther Island used high rough ice 
less than in  p ropor t ion  to i t s  a v a i l a b i l i t y  when hunting, but used i t  
p r o p o r t i o n a l l y  f o r  a l l  a c t i v i t i e s .  Hunting po la r  bears a t  Dyke Ackland 
Bay used medium rough ice p ropo r t iona l  to  a v a i l a b i l i t y ,  and high rough 
ice more than in  p ropor t ion  to a v a i l a b i l i t y .  The re su l ts  were j u s t  the 
opposite f o r  these 2 ice types when a l l  a c t i v i t i e s  were considered.
Both low and medium rough ice were used more than expected f o r  hunting, 
but were used p ropo r t iona l  to a v a i l a b i l i t y  f o r  a l l  a c t i v i t i e s ,  a t  
Erebus Bay.
S t i r l i n g  et a l .  (1975) discuss po la r  bear d i s t r i b u t i o n  in the 
Beaufort Sea in  r e la t i o n  to sea ice types. They del ineated 5 categories 
f o r  ice th a t  they used between la te  f a l l  and la te  spr ing .  These 
categor ies are:
"1)  s tab le  f l a t  ice areas in terspersed w i th  pressure r idges tha t  
have not moved f o r  a long t ime; are d r i f t e d  w i th  snow and 
s u i ta b le  fo r  seal l a i r s . . . ;
2) as above but w i th o u t  su i ta b le  d r i f t s  f o r  seal l a i r  
c o n s t r u c t io n . . . ;
3) the f lo e  edge where leads are wide (1 km), usua l ly  w i th  
small open o r  re frozen leads p a ra l l e l  to  f lo e  edge or 
emanating from i t ,  some pressure r idges ,  occas iona l ly  
f resh  but usua l ly  not heav i ly  d r i f t e d . . . ;
4) areas o f  9/10 or  10/10 ice cover but in  'a c t i v e  zones '.
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such as around Bai l  l i e  Hamilton Is land,  where wind and sea
curren ts  cause much movement o f  ice ,  fol lowed by re f reez ing ,
c rea t ing  i n t e r m i t t e n t  lanes or patches o f  refrozen young 
ice ,  bare o r  only s l i g h t l y  d r i f t e d . . . ;
5) areas o f  continuous heavy pressure ice tha t  have not moved
f o r  a long t i m e . . . "
The ice categories used in  th is  in v e s t ig a t io n  do not inc lude the
ice f l o e  edge o r  any analogy to the "ac t ive  zones" de l ineated in the
terminology o f  S t i r l i n g  e t  a l .  (1975). Sea ice placed in  category 5 
above would probably be c la s s i f i e d  as high rough ice in t h is  study.
Low and medium rough ice are analogous to categories 1 and 2. However, 
the d e l in ea t in g  parameters are d i f f e r e n t  in the 2 c l a s s i f i c a t i o n  
schemes; the presence o f  snow in one and the he ight and dens i ty  o f  
ice blocks in  the other .
Smooth ice was used the most f o r  t ra ve l  in  a l l  3 study areas in 
which po la r  bears were found during th i s  study. Other a c t i v i t i e s  
watched on smooth ice included predatory  searching a t  Lowther Island 
and Erebus Bay, and s ta lk in g  o f  basking seals a t  Dyke Ackland Bay.
Sleep was the most common a c t i v i t y  seen on low rough ice at  
both Lowther Is land and Dyke Ackland Bay. Bears in  the l a t t e r  study
area also used low rough ice f o r  t r a v e l ,  as did bears a t  Erebus Bay.
Searching behavior was recorded on low rough ice a t  Lowther Is land 
and s t i l l - h u n t i n g  on th is  ice type occurred at Erebus Bay. Bears a t  
t h i s  bay were also observed to feed on low rough ice .
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Three types o f  predatory behavior were seen on medium rough ice 
at  Lowther Is land .  These were searching,  s t i l l - h u n t i n g ,  and predation 
attempts a t  subnivean l a i r s .  Some t ra ve l  and play were also recorded 
a t  Lowther Is land in t h i s  ice category. Polar bears a t  Dyke Ackland 
Bay used medium rough ice fo r  t r a v e l ,  sleep, and feeding. Travel 
was also observed on th i s  ice type at  Erebus Bay. Bears at Erebus Bay 
exh ib i ted  s ta l k in g ,  searching, and predation attempts a t  subnivean 
l a i r s  in  medium rough ice .
High rough ice was used f o r  p lay and feeding a t  Lowther Is land. 
Bears a t  Dyke Ackland Bay t rave led  on th i s  ice type and also pounced 
a t  subnivean l a i r s .  High rough ice was used f o r  a wide v a r ie ty  o f  
a c t i v i t i e s  by bears a t  Erebus Bay, inc lud ing  t r a v e l ,  sleep, p lay, 
predatory  searching,  and s t i 11-hun t ing .
A po la r  bear t rave led  along the beach a t  Lowther Is land f o r  
several hundred meters. Open leads occurred only in the Erebus Bay 
study area, where they were used f o r  t r a v e l ,  p lay ,  sleep, swimming, 
predatory  searching, and some s ta lk in g  o f  seals lay ing a t  the lead 's  
edge.
S ta lk ing  o f  seals by po la r  bears was observed on smooth ice 
because o f  the propens i ty  o f  seals to bask on t h i s  ice type. Polar 
bears were a lso seen s n i f f i n g  the a i r  and the ice in  t h i s  ice type. 
Seal l a i r s  do occur in  t h i s  ice type, created by hol lowing areas in 
the ice adjacent to breath ing holes. Several such l a i r s  were found 
a t  Dyke Ackland Bay.
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Much t ra ve l  was recorded on smooth ice in a l l  study areas.
Travel was def ined,  f o r  the purposes o f  t h i s  in v e s t ig a t io n ,  as 
locomotion w i tho u t  s n i f f i n g  o f  the a i r  o r  ice .  Travel is  movement 
w i th  the absence o f  any o ther defined a c t i v i t y  than to re loca te  to 
areas in  which o ther  a c t i v i t i e s  can be executed. Smooth ice lacks 
fea tures u t i l i z e d  in  most a c t i v i t i e s  o ther  than t r a v e l ;  the 
exception is  the harboring o f  basking seals s ta lked by po la r  bears. 
Therefore , much t rave l  would be expected on smooth ice .
Sleeping bears used low rough ice a t  2 study areas. Their  
bed s i te s  were c o n s is te n t ly  found next to a low ice r idge or hummock. 
The ice blocks were lower in  he ight than the sleeping bears and l i t t l e  
p ro te c t io n  from the elements or  concealment could have been af forded.  
However, the p rox im i ty  o f  topographical r e l i e f  may have given a 
psycholog ica l  sense o f  p ro te c t io n  to  a sleeping bear or increased 
so la r  r a d ia t io n  absorption in  the bear's  p e l t ,  wh i le  not r e s t r i c t i n g  
i t s  v is io n  when a quick scan o f  the landscape was required.
Predatory searching and s t i l l - h u n t i n g  were not su rp r is in g  
a c t i v i t i e s  to observe in  low rough i c e ,  as they were a t  Lowther Is land 
and Erebus Bay. The presence o f  seals in  subnivean l a i r s  would prompt 
hunting behavior in  po la r  bears. Most o f  a l l  feeding watched during 
the 1979 f i e l d  season was on c a r r io n .  Feeding probably occurred in 
low rough ice because th is  was where the e a r l i e r  k i l l s  had been made.
Subnivean l a i r s  a lso would occur in  medium rough ice. The 
hunting behaviors seen in  t h i s  ice type in  a l l  3 study areas were no
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doubt a response to t h i s  presence o f  seals. Sleeping in medium rough 
ice was observed a t  Dyke Ackland Bay. The ice features in th is  category 
would provide concealment f o r  a s leeping bear and p ro tec t ion  from 
the wind. The ice fea tures appeared to be inc iden ta l  to the po lar  
bear observed p lay ing in  t h i s  ice type a t  Lowther Is land. The bear 
uncovered an a r c t i c  fox carcass and tossed i t  about, much l i k e  a cat 
w i th  a piece o f  yarn ,  f o r  many minutes.
Polar bears a t  Dyke Ackland Bay were seen t r a v e l in g  in  both low 
and medium rough ice .  These bears spent less time in  the area 
i n d i v i d u a l l y  than bears observed a t  the o ther  2 areas. The bears at  
Dyke Ackland Bay appeared to be moving through the area, wh i le  bears 
in  the o the r  2 areas u t i l i z e d  the ice under observation.
Polar  bears played on high rough ice a t  Lowther Is land and 
Erebus Bay. The t a l l  ice blocks were u t i l i z e d  in the play. Bears 
would c l imb up on the ice blocks and jump o f f  in to  slush pools or  
onto companions. The feeding observed in  t h i s  ice type at  Lowther 
Is land was again on c a r r ion .  The carcass o f  a seal was dragged 
from i t s  k i l l  s i t e  in  ad jacent medium rough ice to the high rough ice ,  
were i t  was consumed. One bear was observed sleeping on top o f  an 
ice block approximately 3 m high a t  the back o f  Erebus Bay. Such a 
perch would have o f fe re d  a view o f  a l l  o f  the bay, inc lud ing  i t s  2 
entrances.  In an area heav i ly  used by po la r  bears, su rve i l lance  
might be necessary to avoid an encounter w i th  a conspec i f ic .
The open leads in  the Erebus Bay study area appeared to be very
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a t t r a c t i v e  to po la r  bears. While representing only 1% o f  the to ta l  
area a va i la b le  to the bears, the leads were used f o r  48% o f  a l l  
a c t i v i t y  observed in  t h i s  area. The leads received considerable use 
by sea ls ,  a lso ,  and th is  f a c t  expla ins the predatory behavior o f  po la r  
bears a t  the leads. Play a c t i v i t y  in  the leads involved much swimming. 
Two cubs-o f - the -yea r  used the leads to f r o l i c  in ,  and a lone adu l t  
bear spent several hours a t  one lead, during which i t  pushed ice 
chunks f l o a t i n g  in  the lead back and f o r t h  w i th  i t s  nose whi le  
swimming. This same bear was observed performing somersaults in  
medium rough ice p r i o r  to approaching the lead. When an observed 
a c t i v i t y  was recorded simply as swimming, the bear was doing nothing 
else but t h i s  locomotion.
The major d i f fe rences  between the ice h a b i ta t  c l a s s i f i c a t i o n  
scheme used by S t i r l i n g  e t  a l .  (1975) and th a t  used in  th i s  i n v e s t ig a t io n  
prevent st rong comparisons from being drawn. Most bears observed by 
S t i r l i n g  e t  a l .  (87.3% o f  the to t a l  s ighted) were using the f l o e  edge 
or the "a c t iv e  zones". Other workers have also noted concentrat ions 
o f  po la r  bears and t h e i r  prey along f l o e  edges (Jonkel 1976, MeRoy 
and Goering 1974). A t y p i c a l l y  cold summers in  both 1978 and 1979 
delayed ice  break-up 6 weeks o r  more in  Parry Channel, and th is  study 
was c a r r ie d  out e n t i r e l y  on coasta l sea ice tha t  was a contiguous 
sec t ion  o f  s o l i d  cover over the whole channel. The ice recedes from 
east to  west in  Parry Channel, and the f l o e  edge was s t i l l  over 
100 mi les (160 km) east o f  the study areas when f i e l d  work was.
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complete in  1979. S t i r l i n g  et a l .  (1975) record no bear s igh t ings  in 
category 5, " . . .  areas o f  continuous heavy pressure i c e . . . " .  This 
category can be most c lose ly  compared to high rough ice .  Polar 
bears observed in the 3 study areas used th is  ice type very l i t t l e .
Jonkel (1976) a lso noted an absence o f  seals and bears in  "very 
broken ice" in  the Lancaster Sound-Admiralty I n l e t  area.
Comparison o f  Study Areas. Four coastal areas were chosen f o r  
comparative in v e s t ig a t io n  before f i e l d  work began in  1979. Two were 
to represent h a b i ta t  heav i ly  used by po la r  bears, and 2 were to be 
l i g h t l y  used by bears. The numbers o f  po la r  bears observed in  each 
area has substan t ia ted  th is  dichotomy. S u rve i l lance  o f  the sea ice in 
each area invo lved inspec t ion  o f  sections o f  approximately s im i la r  
ex ten t .  The t o t a l  number o f  times each study area was surveyed var ied 
among areas because o f  the d i f f e r e n t  number o f  days each s i t e  was 
occupied, and the d i f f e r e n t  number o f  hours o f  su rve i l la n ce  the 
weather pe rm it ted .  These d i f fe rences  inv a l id a te d  d i r e c t  comparison 
o f  numbers o f  bear s igh t ings  between study areas, but the proport ions 
o f  surveys th a t  resu l ted  in  s igh t ings  o f  bears could be compared.
A row X column t e s t  was used to examine the nu l l  hypothesis o f  
independence between these propor t ions  and the areas in  which the 
surveys were made. The re s u l ts  o f  the te s t  re jec ted  the nu l l  hypothesis, 
and ind ica ted  th a t  po la r  bears were not randomly d i s t r ib u te d  among 
the study areas. This leads to the conclusion tha t  the area, or 
ra th e r  the sum o f  the b i o t i c  and a b io t i c  paramters which is  an area.
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a f fec ted  the number o f  bears choosing to use tha t  area. Although 
per iods o f  inclement weather were experienced in each study area, 
preventing continuous s u rv e i l la n ce  o f  the sea ice ,  these periods were 
in  the m in o r i t y  and the data co l lec ted  are r e a l i s t i c  ind ices o f  the
leve ls  o f  use these 4 study areas recieved from po la r  bears.
A l l  o f  the areas are w i th in  the home range o f  1 subpopulat ion 
o f  p o la r  bears (Schweinsburg e t  a l .  1977). This fa c t  excludes the 
p o s s i b i l i t y  o f  d i f f e r e n t i a l  use due to a simple lack o f  a po la r  bear 
popula t ion in  the geographic range o f  1 or  more o f  the study areas.
The e f fe c ts  o f  human hunting pressure on the po la r  bears must be 
examined. The loca t ions  o f  known k i l l s  o f  po lar  bears by I n u i t  
hunters from Resolute Bay and A r c t i c  Bay between 1968 and 1974 have 
been recorded by Jonkel (1976). These s i te s  inc lude a l l  4 study areas.
A l l  o f  the areas are w i th in  a 100 mi le (160 km) radius o f  the 
se t t lement o f  Resolute Bay, and hunting pressure is  roughly s im i la r  
f o r  a l l  4, although Lowther Is land is  on a t rave l  route from Resolute
Bay to car ibou hunting grounds (C. Jonkel pers. comm.).
The r e la t i v e  leve ls  o f  use o f  these coastal sectors by po la r  bears 
was a f fec te d  by the b i o t i c  and a b io t i c  parameters w i th in  the areas 
themselves. The 2 areas rece iv ing  the most use by bears, Lowther 
Is land and Erebus Bay, appeared to be the most b i o lo g i c a l l y  product ive 
ecosystems o f  the 4 s tud ied.  These 2 areas held the grea tes t  number 
o f  sea ls ,  the most numerous avian popu la t ions ,  and the adjacent 
beaches had the h ighest percent p la n t  cover.
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The average dens i t ies  o f  basking seals cannot be d i r e c t l y  compared 
among study areas, but examination o f  the f igu res  (while keeping in 
mind the e f f e c ts  o f  seasonal progression on basking seal de ns i t ies )
does reveal d i f fe rences  among the 4 areas. Densit ies o f  populat ions
using the coastal ice were g reate r  in  the high-bear-use areas,
Lowther Is land and Erebus Bay. Populat ion de ns i t ies  on bay ice were 
lower at the low-bear-use areas. Dyke Ackland and In t re p id  bays.
The e f f e c ts  o f  seasonal progression on basking seal dens i t ies  
can be seen in  the 12-hr averages presented f o r  the e n t i re  1979 
f i e l d  season in  Appendix I I I .  A general increase in the basking seal 
dens i ty  can be found a t  each study area except In t re p id  Bay. Observations 
were made in  th i s  study area over a span o f  6 days. The period was
most l i k e l y  e n t i r e l y  w i t h in  the dura t ion  o f  high summer, during which
the temperature is  high, and w i thou t  s i g n i f i c a n t  v a r ia t io n .  A d iu rna l  
rhythm in  the basking seal dens i t ies  is  also ev ident .  Usual ly , the 
average dens i ty  taken from the l a t t e r  h a l f  o f  the 24-hr period is  
g rea te r  than th a t  from the f i r s t  h a l f .  The d iurna l  rhythm in basking 
seal d e ns i t ie s  has been repor ted by S t i r l i n g  (1977). The rhythm is 
a probable response to d iu rna l  v e r t i c a l  m igratory  patterns o f  zooplankton.
The c o r re la t io n s  between the dens i ty  o f  basking seals and 3 
d i f f e r e n t  weather parameters were ca lcu la ted ,  using data from each 
study area separa te ly  and also pool ing the data. Corre la t ions on 
coastal ice and bay ice were inspected i n d i v i d u a l l y ,  because basking 
seal d e n s i t ie s  d i f f e r e d  so g re a t ly  between the 2 regions. The best
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c o r re la t io n s  were found between average temperature and basking seal 
dens i ty ,  but none o f  the re s u l ts  suggested a strong re la t io n s h ip  
between any o f  the weather parameters and the number o f  basking 
seals present. I t  i s  doubt fu l  whether f i n e r  d e ta i l  in  anaysis would 
reveal d i f f e r e n t  re la t io n s h ip s .  Dramatic d i f fe rences  in  the numbers 
o f  seals s ighted on the sea ice between surveys, approximately every 
1.5 hr , were rare.  Other poss ib le  fa c to rs  a f f e c t in g  the basking 
regime would inc lude soc ia l  a t t r a c t io n s  and feeding requirements.
The number o f  b i rds  sighted during a h a l f  hour o f  survey time must 
have been a f fec te d  by numerous parameters invo lv in g  the human 
observer, t ime o f  day, and the avian species present. However, 
these parameters were roughly the same in  each study area. A 
Kruskal-Wall i s  nonparametric t e s t  was used to compare the number o f  
b i rds  s igh ted among study areas. The re s u l ts  re jec ted  the nu l l  
hypothesis th a t  the number o f  s igh t ings  per h a l f  hour were independent 
o f  the study area.
The study area i s  equated w i th  the sum o f  the ecosystem 
parameters i t  represents . Avian species are involved in  reproduction 
dur ing the high a r c t i c  summer. Besides the basic l i f e  requirements 
o f  food, water,  and s h e l te r ,  t h e i r  environment must inc lude breeding 
h a b i ta t .  For many species, reproduction requires i r r e g u la r  c l i f f  
faces, occupied by dozens or  hundreds o f  t h e i r  kind at once. The 
r e l a t i v e  number o f  s igh t ings  o f  b i rds  made in  each area was 
rep resen ta t ive  o f  the amount o f  use an area was rece iv ing  from
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breeding co lon ies .  The c l i f f  face below the Lowther Island f i e l d  
camp harbored a breeding colony o f  20-30 Glaucous Gulls (Larus 
hyperboreus) . The e a s t - fa c in g  c l i f f s  o f  Beechey Is land at  Erebus 
Bay were used as nesting h a b i ta t  by thousands o f  Glaucous Gul ls ,  
Thayer's Gulls ( Larus thay e r i ).  Black Guil lemots ( Cephus g r y l l e ),  
and T h i c k - b i l l e d  Murres ( Uria lomvia). The topography of  the land 
surrounding I n t re p id  Bay did not include c l i f f s ,  and consequently 
very few b i rd  s igh t ings  were recorded. The west shore o f  Dyke Ackland 
Bay did provide c l i f f s ,  but on ly  1 p a i r  o f  Glaucous Gulls nested there
Besides appropr ia te  nesting h a b i ta t ,  food is  a major requirement 
f o r  b i rds  using these areas. The feeding radius o f  the b irds cannot 
be documented here, but many observations o f  hundreds o f  b i rds using 
the open leads in  the Erebus Bay study area were recorded. These 
b i rd s  were o f  the same species as those using the c l i f f  faces.
Glaucous Gul ls  were o f ten  seen perched on ice blocks below t h e i r  
breeding c l i f f s  a t  Lowther Is land .  On more than 1 occasion several 
were seen feeding on ca r r ion .  The abundance o f  nest ing h a b i ta t  no 
doubt had a major e f f e c t  on avian d ens i t ies  in the 4 study areas.
The reduced b io lo g ic a l  p r o d u c t i v i t y  o f  the e n t i r e  food chain at 
Dyke Ackland Bay, and poss ib ly  a t  I n t re p id  Bay, re s u l t i n g  in lower 
amounts o f  biomass a t  a l l  t ro ph ic  le v e ls ,  provided diminished food 
sources f o r  the b i rds  and the re fo re  also l im i te d  the number the
area could support .
The is lands  surrounding Parry Channel are c la s s i f i e d  as a po la r
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deser t  (Tedrow 1966). Vascular p lants  are sparse in the po lar  desert 
and seldom cover more than 25% o f  the ground. The peak summer 
temperature in  t h i s  region is  approximately 5°C and annual 
p r e c i p i t a t i o n  seldom exceeds 8 cm. Most o f  th is  p r e c ip i t a t i o n  is  in 
the form o f  snow, and the m a jo r i t y  is  subl imated. Organic matter 
content o f  po la r  desert s o i l s  is genera l ly  less than 2%, but occas iona l ly  
is  present in  h igher q u a n t i t ie s .  Fine inorganic  mater ia l  tha t  may form 
on the sur face tends to be removed by wind eros ion or f r o s t  ac t ion .
The composit ion o f  vegeta t ive  communities shows l i t t l e  v a r ia t io n  
throughout the western Canadian Archipelago because o f  the un iform, 
dry ,  cold c l imate  and s im i l a r  topography found on a l l  o f  the western 
is lands (P o rs i ld  1964). The same p la n t  species were found in a l l  
study areas. These inc luded the h igh ly  ub iqu i tous Saxifraga 
opposi t i f o l i a , Draba B e l l i i , Eriophrum c a l l i t r i x , Carex s p . , Dryas s p . , 
and several u n id e n t i f i e d  species o f  mosses and l ichens.
The r e la t i v e  amounts o f  s o i l  present were s im i l a r  in  a l l  study 
areas except I n t re p id  Bay. The cl i f f - t o p s  a t  the o ther  3 areas held 
very l i t t l e  f i n e  m a te r ia l .  Ground cover was in  the form o f  rocks, 
ranging from small  pebbles to he f ty  boulders. The beaches, however, 
contained pockets o f  continuous f i n e  m a te r ia l ,  o f ten  several centimeters 
th i c k .  These "oasises" were probably the r e s u l t  o f  p ro tec t ion  from 
the wind, and mass-action depos i t ing  the f in e  inorganic  mater ia l  
a t  lower e le va t io n s .  The patches o f  f i n e  mater ia l  harbored the 
g rea te s t  amount o f  p la n t  l i f e ,  although p lants  were also found on the
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cl i f f - t o p s .
The topography o f  the area surrounding In t re p id  Bay included a 
plateau and steep h i l l s i d e s  leading to a narrow beach. Much more 
f i n e  ino rgan ic  m ater ia l  was present on the plateau than was encountered 
on any o f  the cl i f f - t o p s  in  o ther  study areas. At the time camp 
occupation in m id -Ju ly ,  temperatures were nearly  constan t ly  above 
f re e z ing ,  and many small pools (5 to 20 m in diameter) o f  standing 
water were on the p lateau. The permafrost  in the A rc t i c  prevents 
drainage o f  water in to  the s o i l  beyond a few centimeters (Rieger 1974). 
Perhaps these cond i t ions  occur annual ly  and help to p r o h ib i t  
vegeta t ive  c o lo n iz a t io n .
Although the g rea tes t  amount o f  p la n t  cover found among the study 
areas was on ly  8.8% (Lowther Is land beach), most o f  the percent cover 
f i gu res  were s t a t i s t i c a l l y  d i f f e r e n t  from one another. The only 
s i m i l a r i t y  found (95% s ig n i f ic a n c e  le v e l )  was between p la n t  cover on 
the beaches o f  the Dyke Ackland and In t re p id  bays study areas. The 
cl i f f - t o p s  in  the high-bear-use areas, Lowther Is land and Erebus Bay, 
had more p la n t  cover than s im i l a r  areas a t  Dyke Ackland and In t re p id  
bays. P lan t  cover on the beach a t  Lowther Is land was grea te r  than 
th a t  a t  the low-bear-use areas. The data ind ica te  th a t  the beach 
a t  Erebus Bay had the le a s t  p la n t  cover o f  a l l  4 areas. However, the 
sampling was not t r u l y  re p resen ta t ive ,  as c o l l e c t io n  o f  these data a t  
Erebus Bay was hampered by weather and l o g i s t i c  d i f f i c u l t i e s .  Independent 
observations ind ica ted  large areas o f  tundra r i c h  in  vegetat ion on
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the f l a t l a n d s  d ra in ing  in to  Erebus Bay and t h i s  cond i t ion  is  not 
ev ident  in  the data.
Just as the presence o f  seals and b i rds  ind ica tes  the inc lus ion  
o f  t h e i r  respect ive  prey species in  the loca l  food web, the presence 
o f  p lan ts  requires tha t  n u t r ie n ts  important to t h e i r  maintenance and 
growth be a v a i la b le  in  the so i l  substra te .  One fa c to r  a l lowing greate r  
p la n t  biomass to e x i s t  in an area would be higher concentrat ions of  
n u t r ie n ts .  The la te  spr ing and summer brings thaw and dra in ing  from 
the land masses in to  ad jacent lakes or  the marine ecosystem. This 
drainage can re loca te  n u t r ie n ts  important to p lan t  growth from the 
t e r r e s t r i a l  areas to the marine systems. The increased n u t r i e n t  
load in  the water column would then provide f o r  greater  phytoplankton 
product ion ,  and could concievably have i n d i r e c t  e f f e c ts  on b io lo g ic a l  
product ion throughout the e n t i r e  food web. A s im i l a r  mechanism o f  
n u t r i e n t  increase in  the marine system has been suggested by Apol lon io  
(1973) concerning ca lv ing  g la c ie rs .  Higher t e r r e s t r i a l  p r o d u c t i v i t y  
(based on a r i c h e r  substra te )  could be 1 reason tha t  the marine 
ecosystems a t  Lowther Is land and Erebus Bay were more product ive than 
those in  the o ther  2 study areas. Other fac to rs  important to primary 
p r o d u c t i v i t y  in  the sea in  these areas would inc lude the amount o f  
upwel l ing and convergence o f  water currents  (a f fe c t in g  n u t r ie n t  
rep len ishment) ,  the th ickness o f  the ice cover, and the extent  o f  the 
average i c e - f r e e  period each year. The l a s t  2 fac to rs  l i s t e d  would 
a f f e c t  the l i g h t  regime, which is  the key fa c to r  inducing phytoplankton
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bloom (Grainger 1971). Although these parameters have not been 
measured in the study areas, the r e la t i v e  numbers o f  organisms 
on the h igher  t ro p h ic  leve ls  are ind ices o f  primary p ro d u c t i v i t y .
An attempt was made in t h i s  in v e s t ig a t io n  to sample the primary 
t ro p h ic  leve l  d i r e c t l y .  Plankton hauls were performed in each 
area, and the volumes o f  organic matter were to be compared and 
taken as an index o f  standing crop o f  phytoplankton,  zooplankton, 
and small i n v e r te b ra te s . The lack o f  expected ice break-up l im i te d  
the s i te s  a t  which hauls could be made to leads and seal breath ing 
holes dur ing these 2 very unusual years. In a d d i t io n ,  the diameter 
o f  the mouth o f  the plankton net used was f i x e d  a t  0.5 m, and only 
openings in the ice which could accommodate the net could provide 
haul s i t e s .  As a r e s u l t ,  only 3 to 5 hauls were made in each area, 
and there  was l i t t l e  con tro l  over the sampling scheme.
The volumes o f  a l l  organic matter  co l lec ted  in each haul 
var ied  from 0.5 to 13.0 ml among the 4 study areas. An indeterminate 
amount o f  each sample represented organic debris  from seals (sk in  
f lakes  and h a i r ) .  This was an unfor tunate r e s u l t  o f  conducting plankton 
hauls through seal breath ing holes. The techniques used a f t e r  
c o l l e c t i o n  were not re f ine d  enough to remove the seal debr is  before 
measuring the volume o f  the sample. However, even i f  a l l  o f  each 
sample had been organisms, the volume r e la t i v e  to the to ta l  amount 
o f  water through which the net passed was extremely small .  A l l  but 
2 o f  the hauls were made from 30 m depth. Maximum primary production
72
probably occurs between depths o f  4 to  30 m in high a r c t i c  waters 
( Schweinsburg e t  a l . 1977). The column o f  water the net passed 
through the re fo re  contained 23.6 m^.
The inve r te b ra te  species co l le c ted  were s im i la r  among the 
study areas. The microscopic fauna and f l o r a  were a d i f f e r e n t  co lo r  
in each area. This could be in te rp re ted  as seasonal progression o f  
species or  real d i f fe rences  in  community composition.
The e n t i r e  p r o d u c t i v i t y  o f  a marine ecosystem rests  on the base 
t ro p h ic  leve l  o f  the phytoplankton.  U l t im a te ly ,  the primary 
p r o d u c t i v i t y  o f  an area w i l l  have an e f f e c t  on the r e la t i v e  level 
o f  po la r  bear use the area rece ives.  This conclusion has been 
reached by o the r  workers, also (Jonkel 1976, S t i r l i n g  e t  a l .  1977b). 
This assumes an e s s e n t i a l l y  closed system.
There are l i t t l e  data ye t  ava i la b le  on seasonal or d a i l y  
movements o f  a r c t i c  seals. However, seals are most l i k e l y  seasonally 
sedentary before ice break-up, as they are dependent on an in t im a te  
knowledge o f  t h e i r  breath ing hole complexes fo r  successful predator 
avoidance and access to the surface ( S t i r l i n g  1977). Ringed seals , 
the most common pinniped in  a l l  4 study areas, are o p p o r tun is t ic  
feeders ( S t i r l i n g  e t  a l .  1975), and the exact species composition 
o f  the lower t ro p h ic  le ve ls  would not have great in f luence  on 
t h e i r  movements.
The abundance o f  inve r teb ra tes  and zooplankton are most l i k e l y  
a f fe c te d  by a host o f  f a c to r s ,  inc lud ing  passive movement by local
73
cu r ren ts .  At t h i s  l e v e l ,  the system may not be closed. Annual 
cycles o f  herbivorous zooplankton numbers have been documented 
(Mansfie ld  1975). However, i f  viewed w i th in  the time re s t r a in t s  
o f  1 season, the marine system could reasonably be modelled as 
"c lo s e d . "
This con s t ruc t ion  does not inc lude po la r  bears, whose m o b i l i t y  
a l lows them to  move in and out o f  the system. Their se lec t ion  o f  
each area w i l l  in  pa r t  be based on the b io lo g ic a l  p r o d u c t i v i t y  
found w i th in  the closed system described.
The physical components o f  the ecosystems also a f fec ted  ha b i ta t  
se lec t ion  by po la r  bears. The amounts o f  ice in each c l a s s i f i c a t i o n  
were compared among coastal areas and major bays in the 4 study areas. 
A l l  f ig u re s  were s t a t i s t i c a l l y  d i f f e r e n t  from one another. The 
2 coasta l areas rece iv ing  the most use from po lar  bears were those 
at Lowther Is land and Erebus Bay. Both o f  these sectors contained 
grea te r  amounts o f  smooth ice than th a t  at Dyke Ackland Bay. The 
presence o f  smooth ice ind ica tes  a lack o f  deformat ion, and the re fo re  
movement o f  the ice .  The on ly  major bay rece iv ing  any use by po la r  
bears was Erebus Bay. A l l  o f  the bays in general had greater  amounts 
o f  smooth ice than the adjacent coastal regions.  The s t a b i l i t y  o f  the 
ice was grea te r  in the bays than in the coastal areas, and the r e la t i v e  
basking seal d e ns i t ies  observed in these 2 regions emphasized tha t  
fa c t .
The po la r  bears appeared to se lec t  the most s tab le  coastal ice.
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This is  probably d i r e c t l y  re la ted  to the seals '  preference f o r  th is  
h a b i ta t .  The bears did n̂ ot se lec t  the most s table bays. This may in 
pa r t  be expla ined by the lower hunt ing e f f i c i e n c y  po lar  bears 
experience on smooth ic e ,  even though a bay may harbor large numbers 
o f  t h e i r  prey. Erebus Bay was more diverse in terms o f  ice categories 
than e i t h e r  o f  the o ther  2 major bays observed. The open leads in
Erebus Bay may have been the prime a t t r a c ta n t  to the bears using i t ,
but the bay also contained 27% high rough ice ,  and t h i s  ice type was 
u t i l i z e d ,  a lso.
Polar Bear A c t i v i t y  and Use o f  Ice Types Among Study Areas. To examine 
d i f fe rences  in a c t i v i t y  among po lar  bears in  the 3 study areas in 
which they were observed, behavior was c la s s i f i e d  in 5 broad 
ca tegor ies :  hunt, s leep, t r a v e l ,  feed, and play. A l l  predatory
behavior was incorporated in the hunt category. The sleep
c l a s s i f i c a t i o n  included some s i t t i n g  and la y ing ,  but was p r im a r i l y  t rue
sleep. Miscel laneous a c t i v i t i e s  tha t  did not occur in a l l  3 areas 
were not included in the comparison. For ins tance,  po la r  bears were 
observed swimming and mating a t  Erebus Bay, and successful predation 
was watched a t  Dyke Ackland Bay.
The continuous records o f  po la r  bear observation made at each 
study area were sampled to provide data f o r  s t a t i s t i c a l  te s t in g .
These samples were used ra the r  than the to ta l  amounts o f  time recorded 
in each behavior category , to ensure independence among data po in ts .
The p r o b a b i l i t i e s  o f  the occurrence o f  each behavior ca lcu la ted  from
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the samples did not d i f f e r  much from the to t a l  amounts o f  time in 
each category,  when these were transformed to percentages o f  a l l  
observation t ime. Not a l l  o f  the f igu res  were s t a t i s t i c a l l y  d i f f e r e n t  
from one another.  The lea s t  d i f fe re n ce  was found between po lar  bear 
a c t i v i t i e s  observed at  Lowther Is land and Erebus Bay; no s i g n i f i c a n t  
d i f fe ren ces  were found in the sleep, feed, or play categor ies.  The 
r e la t i v e  amount o f  t ime spent t r a v e l i n g  was s im i la r  between po lar  
bears seen at  Lowther Is land and Dyke Ackland Bay. Relat ive amounts 
o f  t ime spent hunt ing and feeding were s im i la r  at  Dyke Ackland and 
Erebus bays. I n te rp re t in g  these s i m i l a r i t i e s  and d i f fe rences  in 
behavior i s  d i f f i c u l t .  While the s t ru c tu re  o f  the h a b i ta t  sure ly  
a f fe c ts  behavior , a number o f  o ther fac to rs  can also be c i t e d ,  
inc lud ing  phys io log ica l  s ta te  and socia l pressures.
The r e l a t i v e l y  low percent o f  time spent hunting by po la r  bears 
observed at  Dyke Ackland Bay (14%) and the great percent o f  to ta l  
a c t i v i t y  spent sleeping (58%) in t h i s  area were in f luenced by the 
fa c t  tha t  a k i l l  was recorded there .  A female w i th  1 cub -o f - the -yea r  
pu l led  a r inged seal from i t s  l a i r  next to  the pressure r idge at  the 
mouth o f  the bay. She and her cub spent the fo l lo w in g  8 hours 
a l t e r n a t e l y  feeding and s leeping. Successful hunting precluded the 
need f o r  f u r t h e r  predatory behavior. However, the other 4 bears 
watched in  t h i s  study area were not successful in t h e i r  hunting, 
and t h e i r  behavior is  summed in  the f ig u re s ,  a lso .
Travel was d i s t r i b u te d  more evenly over a l l  ice types at Dyke
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Ackland Bay than a t  the o ther  2 study areas. This is  most l i k e l y  
expla ined by less i n t e r e s t  in  prolonged u t i l i z a t i o n  o f  the area, 
as discussed above. The g rea tes t  r e la t i v e  amount o f  time spent 
t r a v e l in g  was recorded f o r  the bears a t  Erebus Bay. This bay is  
located on the southwest corner o f  Devon Is land ,  a t  the confluence 
o f  2 major channels. I t  may l i e  on a heav i ly  t rave led  route used 
by po la r  bears to cross from one channel in to  the next. Other 
observations documented t h i s  area 's  u t i l i z a t i o n  f o r  a c t i v i t i e s  
besides t r a v e l ,  though.
When the time budget reported by S t i r l i n g  (1974) f o r  po la r  
bears observed a t  Radstock Bay on Devon Is land in mid-summer was 
compared to a l l  a c t i v i t y  data gathered in  th is  study, the s i m i l a r i t i e s  
were remarkable. Several o f  S t i r l i n g ' s  behavior categories were 
consol ida ted to adhere to the c l a s s i f i c a t i o n  used in  th is  study, 
producing the fo l lo w in g  amounts as percent o f  to t a l  observed a c t i v i t y :
Ac t i  vi  ty Radstock Bay A l l  1979 Data Erebus Bay
Hunt 22.6 28.5 22.3
Sleep 42.0 37.6 23.3
Travel 29.7 22.2 34.6
Feed 2.3 5.9 5.7
Play ------- 5.0 12.1
S t i  r l  in g 's t ime budget d id not include a play category or any
analogous behavior.  The a c t i v i t y  data from Erebus Bay alone are 
inc luded in  the tab le  above because Radstock Bay is  only 10 miles
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(16 km) east o f  Erebus Bay. The percent o f  t o t a l  observation time 
the po la r  bears spent hunting at  Radstock and Erebus bays were 
near ly  i d e n t i c a l .  The f igu res  in the sleep category in these 2 areas 
d id d i f f e r  gu i te  a b i t ,  though. However, when a l l  the data 
from Radstock Bay were compared to  tha t  from a l l  study areas pooled 
toge the r ,  great s i m i l a r i t y  was found fo r  a l l  4 behavior categor ies. 
Radstock Bay is  more secluded than Erebus Bay, and the re fo re  may 
provide more p ro tec t io n  from possib le dis turbances. In general,  
however, these time budgets may be t y p ic a l  o f  po lar  bears in coastal 
sectors o f  Parry Channel in  la te  spr ing and summer.
The percentages o f  t o t a l  observation time the po la r  bears in 
each study area spent in the var ious ice categor ies ava i lab le  to 
them were compared. The continuous records o f  observation were 
sampled to  provide independent data po in ts  f o r  s t a t i s t i c a l  ana lys is .  
S i m i l a r i t i e s  were found between r e la t i v e  use o f  medium and high 
rough ice a t  Lowther Is land and Dyke Ackland Bay. The s t a t i s t i c a l l y  
s im i l a r  use o f  high rough ice by bears at Lowther Island and Erebus 
Bay is  a lso in te re s t in g .  Analys is o f  ha b i ta t  se lec t ion  discussed 
above showed th a t  leve ls  o f  use o f  these ice types r e la t i v e  to 
t h e i r  a v a i l a b i l i t y  were the same fo r  each p a i r  o f  study areas where 
s i m i l a r i t i e s  in  r e la t i v e  use were found, strengthening the po in t  
o v e r a l l .
The r e la t i v e  use o f  smooth ice was highest at  Lowther Is land and 
Erebus Bay. A v a i l a b i l i t y  o f  t h i s  ice type was also highest in  these
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study areas. The r e la t i v e  use pat terns exh ib i ted  among the study 
areas (Table 20) were analogous to those pat terns found in the 
r e la t i v e  a v a i l a b i l i t y  o f  the ice categor ies (Table 18). The hab i ta t  
se le c t ion  ana lys is  has shown tha t  use o f  an ice type was not 
necessa r i ly  p ropor t iona l  to  i t s  a v a i l a b i l i t y .  However, comparing 
data between study areas suggests th a t  the amount o f  use an ice type 
received could have been in f luenced by i t s  abundance.
Comparison o f  Use o f  Ice Types by Polar Bears, 1978 and 1979
The number o f  ice categor ies used in  comparing the use o f  ice 
by po la r  bears observed during the 1978 and 1979 f i e l d  seasons was 
r e s t r i c t e d  to  3. The c l a s s i f i c a t i o n  scheme used during the f i r s t  8 
a e r ia l  surveys conducted in 1978 was l im i te d  to  these ca tegor ies ,  
and o ther  data were consol idated f o r  t h i s  examination. The 
c l a s s i f i c a t i o n  scheme does not convey much useful in fo rm a t ion .  No 
s i g n i f i c a n t  d i f fe rences  were found between the use o f  rough ice and 
leads in the 1978 and 1979 data. Polar bears observed in 1978 exh ib i ted  
s t a t i s t i c a l l y  g reate r  use o f  smooth ice .
Comparisons o f  1978 and 1979 data were e s s e n t ia l l y  comparisons o f  
o f fshore  and coasta l ice regions in  the same geographic loca le .
The data did not ind ica te  r e la t i v e  use o f  ice ca tegor ies ,  because 
in fo rm a t ion  on ice a v a i l a b i l i t y  was not co l lec ted  during the 1978 
a e r ia l  surveys. More smooth ice may have been present in o f fshore 
areas, r e la t i v e  to the to t a l  ex tent  o f  the ice sheet, than in coastal
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areas.
Comparisons o f  1979 data w i th  tha t  co l lec ted  on f l i g h t s  9 to 
13 allowed examination in  more d e t a i l .  In t h i s  t e s t ,  use o f  smooth 
ice was not s i g n i f i c a n t l y  d i f f e r e n t  between years. Relat ive use o f  
low and medium rough ice were d i f f e r e n t  between the years. Polar 
bears in o f fshore  areas (1978 data) used medium rough ice more than
bears in  coasta l areas (1979 data) .  The opposite was t rue fo r  low
rough ice .
Management Im p l ica t ions  and Suggestions fo r  Further Research
Polar bears observed in t h i s  study were a t t ra c te d  to ha b i ta t  
tha t  was a mosaic o f  d i f f e r e n t  ice types. The study was conducted 
in summer, but the s o l id  ice cover encountered dur ing 1978 and 1979 
was more t y p ic a l  o f  spr ing cond i t ions  in  the Canadian Archipelago.
Large areas o f  smooth ice d id not appear to a t t r a c t  po la r  bears.
The low use received by high rough ice suggests th a t  continuous 
sect ions o f  very rough ice would be equa l ly  u n a t t ra c t iv e  to po lar  
bears.
Polar bears are to p - le v e l  carn ivores in the a r c t i c  marine food 
web, and hunt ing was a p r i o r i t y  a c t i v i t y .  Schweinsburg e t  a l .  (1977) 
i d e n t i f y  feeding areas as key h a b i ta t  f o r  po la r  bears in la te  spr ing 
and e a r ly  summer. Low and medium rough ice represented prime 
hunting h a b i ta t  f o r  the bears observed in  t h i s  study, but only  in 
areas where these ice  types were in terspersed w i th  much smooth i c e .
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and where the loca l  food web was b i o lo g i c a l l y  product ive.  The 
amount o f  smooth ice an area possesses co r re la tes  w i th  the s t a b i l i t y  
o f  the sea ice .  Ringed sea ls ,  the po lar  bears' pr imary prey, p re fe r  
s tab le  ice f o r  cons t ruc t ion  o f  t h e i r  l a i r s .  A ju x ta p o s i t io n  o f  
patches o f  smooth w i th  rough ice creates a mosaic o f  ha b i ta t  types. 
Although the physical  s t ru c tu re  o f  the ha b i ta t  is  important  f o r  
p rov is ion  o f  l i f e  requirements to po la r  bears and t h e i r  prey, the 
loca l  ecosystem must also be able to supply adequate food sources to 
the members o f  i t s  food web. The most b i o lo g i c a l l y  productive areas 
harbor the greatest  seal d e n s i t ie s ,  and are most a t t r a c t i v e  to po lar  
bears .
Low and medium rough i c e ,  in terspersed in smooth ic e ,  also 
appeared to be good h a b i ta t  f o r  o ther important  po lar  bear a c t i v i t i e s .  
Bears s le p t  in  these ice tyoes, fed in them, and in te rac te d  wi th  
o ther  bears in them.
The in fo rmat ion  gathered in  t h i s  study is  app l icab le  to management 
dec is ions in v o lv in g  d is ru p t io n  o f  coastal ecosystems in  the High 
A r c t i c  is lands .  An example o f  such d is ru p t io n  would be the development 
o f  f a c i l i t i e s  f o r  e x p lo i t a t i o n  o f  mineral resources. I suggest tha t  
more research be conducted to gather in fo rmat ion  s im i la r  to  tha t  
presented here. This research would e s ta b l ish  the amount o f  v a r ia t io n  
to  be expected in  po la r  bear use o f  coastal h a b i ta t  in spr ing and 
e a r l y  summer. In format ion on h a b i ta t  se le c t ion  and u t i l i z a t i o n  during 
and a f t e r  ice break-up in the main channels would be o f  great in te re s t
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to  s c ie n t i s t s  and resource managers.
In format ion tha t  would a l low p red ic t ions  on the q u a l i t y  o f  
sea ice as po la r  bear h a b i ta t  to  be made from ice survey data 
c u r r e n t l y  gathered fo r  meteorological and t ra nspo r ta t io n  purposes 
would provide a very useful tool to  resource managers. The leve l 
o f  re s o lu t io n  o f  these ice surveys is  too low to provide data tha t  
could be analyzed using the in fo rmat ion  presented in  t h i s  study.
Two methods o f  s tudying movements o f  po lar  bears are c u r re n t l y  
in  use. Tagging programs provide in fo rmat ion  on movements o f  bears 
over several days or several months. S a t e l l i t e  te lemetry  studies 
are p rov id ing  loca t ions  o f  in d iv id u a l  bears every few days fo r  several 
months, and may soon a l low  a bear to be tracked f o r  a year or more. 
Analyses o f  these movements o f ten  inc ludes discuss ion o f  the bears' 
h a b i ta t .  Continued research along t h i s  avenue with  as much d e ta i l  
o f  the ice h a b i ta t  as can be appl ied w i l l  be important  to  our 
understanding o f  po lar  bear u t i l i z a t i o n  o f  the sea ice .  Information 
gathered a t  t h i s  leve l  o f  re s o lu t io n  may provide the l i n k  to developing 
e x is t i n g  ice surveys as a po la r  bear management to o l .
The remoteness o f  the a r c t i c  w i lderness,  and i t s  harsh c l imate ,  
p r o h ib i t  easy c o l l e c t io n  o f  in fo rmat ion  on the small -sca le  u t i l i z a t i o n  
o f  the sea ice by po la r  bears, but i t  i s  important  to obta in  i t .  
Although a l l  leve ls  o f  h a b i ta t  se lec t ion  by po la r  bears should be 
in v e s t ig a te d ,  t h i s  f i n a l  leve l  o f  u t i l i z a t i o n  is  the one at  which 
in d iv id u a l  animals perform the act ions tha t  br ing them the requirements
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o f  l i f e .  A l l  o ther  aspects o f  the an imal 's  ecology develop from 
there .
CHAPTER VII 
SUMMARY
During the summers o f  19/8 and 19/9, an in v e s t ig a t io n  o f  po lar  
bear h a b i ta t  on the sea ice was conducted in  Barrow S t r a i t  and 
ad jacent channels o f  the Queen E l izabeth  Is lands,  Northwest T e r r i t o r i e s ,  
Canada. The a^ea comprises the home range core o f  1 subpopulat ion o f  
po la r  bears. The sea ice is  the bears' pr imary h a b i ta t .
F ie ld  methods used from 20 May to 25 Ju ly  1978 were observation 
o f  the sea ice environment from 2 f i e l d  camps estab l ished on is land  
coasts, su rve i l la n c e  o f  sea ice by f ixed -w ing  a i r c r a f t ,  and fo l lo w in g  
p o la r  bear tracks by h e l ic o p te r .  A l l  basking seals , po la r  bears, 
sets o f  bear t racks ,  and the ice type each was sighted in were 
recorded on ice survey f l i g h t s .  Data co l lec ted  from po lar  bear 
t racks fo l lowed by h e l ic o p te r  inc luded a c t i v i t y  o f  the bear, ice 
type, and d i r e c t io n  o f  t r a v e l .
Four f i e l d  camps were success iv ie ly  es tab l ished between 19 May 
and 19 Ju ly  1979 in  coasta l sectors  o f  Barrow S t r a i t .  The sea ice
and i t s  b io ta  were observed from these camps. Previous research was
used to choose 2 areas th a t  were heav i ly  u t i l i z e d  by po la r  bears and
2 areas tha t  received l i g h t  use.
F ie ld  work was s im i l a r  a t  a l l  1979 study areas. The sea ice 
was surveyed every 1.5 hours. A l l  basking seals were counted. Polar 
bears s igh ted in  the areas were watched con t inuous ly .  A l l  other mammals
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and b i rds  observed were recorded. Percentages o f  p lan t  cover were 
est imated v i s u a l l y  in  l-m^ p lo ts  placed along t ransects on beaches 
ad jacent to  the sea ice under s u rv e i l la n c e ,  and on the tops o f  c l i f f s  
above the beaches. The sea ice in  a 10 sq mi le (25 sq km) area was 
mapped using the ice c l a s s i f i c a t i o n  scheme developed during th i s  
i n v e s t ig a t io n .
Analysis o f  data co l lec ted  during the 1978 a e r ia l  surveys found 
no strong re la t i o n s h ip  between numbers o f  po la r  bears and sets o f  
bear t racks seen in  the various ice types and the numbers o f  seals 
basking in  those ice types. Many seals in  a populat ion could be using 
subnivean l a i r s  constructed in  snow d r i f t s  among rough ice ,  and would 
not be v i s i b l e  from a i r c r a f t .  Therefore, po la r  bear use o f  d i f f e r e n t  
ice types may have re f le c te d  d i f f e r e n t i a l  seal dens i t ies  among these 
ice categor ies tha t  were not ev ident  from counting basking seals alone
Hab i ta t  se lec t ion  by some po la r  bears occurred in  o f fshore  
areas o f  sea ice ,  as ind ica ted  by data co l lec ted  during h e l ico p te r  
t ra ck ing  in  19/8. Consistent pat terns o f  use r e la t i v e  to a v a i l a b i l i t y  
o f  ice types were not found in  these data. The small sample s ize 
precludes conclusions being made, except to note tha t  in d iv id ua l  po lar  
bears can show v a r i a b i l i t y  in  t h e i r  se le c t ion  o f  ice types over shor t
periods o f  t ime.
Polar bears observed in  a l l  3 1979 study areas in  which they 
occurred e x h ib i te d  h a b i ta t  se le c t ion  on the sea ice .  Smooth ice was 
c o n s is te n t ly  used less than in  p ropo r t ion  to i t s  a v a i l a b i l i t y .  The
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rough ice categories received expected amounts o f  use, o r  more than 
expected, based on the ca tegor ies '  a v a i l a b i l i t y .
Hab i ta t  s e le c t io n  f o r  hunting alone was also examined. The 
r e la t i v e  leve ls  o f  use o f  t)ie ice  types by hunting po lar  bears did 
not d i f f e r  much from leve ls  o f  use found when a l l  a c t i v i t y  was 
consi dered.
The numbers o f  po la r  bears observed in  each o f  the 1979 study 
areas subs tan t ia ted  the high-low bear use dichotomy hypothesized 
before f i e l d  work began. The 2 study areas rece iv ing  the most use by 
po la r  bears, Lowther Is land and Erebus Bay, appeared to be the most 
b i o l o g i c a l l y  p roduct ive ecosystems o f  the 4 stud ied. These 2 held 
the g rea tes t  number o f  sea ls, the most numerous avian popula t ions,  
and the adjacent beaches had the highest percent p lan t  cover.
Two d i s t i n c t  regions were i d e n t i f i e d  w i th in  the study areas; 
coastal ice and ice w i th in  major bays. Coastal ice areas rece iv ing  
the g rea tes t  po la r  bear use had the greatest  amounts o f  smooth ice ,  
i n d ic a t in g  g rea te r  s t a b i l i t y .  The bay rece iv ing  most use by po lar  
bears had more d i v e r s i t y  in  ice  types than the unused bays.
Polar  bear behavior was c la s s i f i e d  in  5 broad categor ies ;  hunt, 
sleep, t r a v e l ,  feed, and p lay. The r e l a t i v e l y  low percent o f  time 
spent hunting by po la r  bears observed at  the Dyke Ackland Bay study 
area (14%), and the great  percent o f  to ta l  a c t i v i t y  spent sleeping 
(58%) in  t h i s  area, were in f luenced by the fa c t  tha t  a female bear 
w i th  a cu b -o f - the -yea r  k i l l e d  and consumed a r inged seal there.
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The g rea te s t  r e la t i v e  amount o f  t ime spent t ra v e l in g  was recorded fo r  
the bears a t  Erebus Bay, This bay may l i e  on a heav i ly  trave led 
route used by po la r  bears to cross from Well ington Channel to 
Lancaster Sound, and back.
The pat terns o f  r e la t i v e  use o f  ice types exh ib i ted  among 
study areas were analogous to those pat terns found in the r e la t i v e  
a v a i l a b i l i t y  o f  the ice categor ies.  Comparisons o f  use o f  ice types 
by po la r  bears observed in 1978 and 1979 were e s s e n t ia l l y  comparisons 
o f  o f fshore  and coasta l ice regions in  the same geographic loca le .  
L i t t l e  d i f fe ren ce  was found between po la r  bear use o f  ice types in 
these 2 regions.
This in v e s t ig a t io n  was conducted in  summer, but the s o l id  ice 
cover encountered during 1978 and 1979 was more ty p ic a l  o f  spr ing 
cond i t ions  in  the Canadian Archipelago. Hab ita t  most a t t r a c t i v e  to 
p o la r  bears was a mosaic o f  ice types, where low and medium rough ice 
were in te rpe rsed  w i th  smooth ice .  Large propor t ions o f  smooth ice 
in  the mosaic ind ica ted  s t a b i l i t y  o f  the ice and thus prime h a b i ta t  f o r  
the p o la r  bears' main prey, the r inged seal.  Another f a c to r  important 
to  q u a l i t y  p o la r  bear h a b i ta t  is  the b io lo g ic a l  p r o d u c t i v i t y  o f  an 
area. The pr imary p r o d u c t i v i t y  o f  an area w i l l  have an u l t im a te  e f f e c t  
on the r e la t i v e  leve l  o f  po la r  bear use tha t  area receives through 
i t s  support o f  the food web. The po la r  bear is  a to p - leve l  carn ivore  
in  the a r c t i c  marine food webs. Higher leve ls  o f  primary p ro d u c t i v i t y  
w i l l  prov ide a base t ro p h ic  leve l  f o r  a more product ive food web,
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and support g rea te r  amounts o f  use o f  an area by po la r  bears
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Table 1- Numbers o f  bask ing s e a ls ,  p o la r  bears, and bear t ra cks  recorded on survey f l i g h t s  conducted
between 4 June and 3 J u ly  1978.
Date F l i g h t  area
Snf Ri-
>eal s 
’ LC
Polar bears 
Sm Ri L c Sm
Bear
Ri
tracks®
L c
4 June Western Barrow S t r a i t ,  
Baring Channel, Peel 
Sound
26 22 0 9 6 0 0 0 0 1 0 0
4 June Western Barrow S t r a i t ,  
Peel Sound
3 0 0 1 1 1 0 1 1 0 0 0
8 June Western Barrow S t r a i t 127 28 0 10 0 0 0 0 2 4 0 2
3 June Barrow S t r a i t ,  Aston 
Bay, Peel Sound 13 6 0 2 0 0 0 0 6 5 0 0
1 Ju ly Barrow S t r a i t 61 0 1 25 0 0 0 0 0 0 0 0
2 Ju ly Western Barrow S t r a i t 32 4 1 4 0 0 0 0 0 0 0 0
2 Ju ly Western Barrow S t r a i t 108 0 0 0 0 0 0 0 0 0 0 0
3 Ju ly Barrow S t r a i t 17 0 9 3 0 0 0 0 0 0 0 0
^Sm = smooth ice crack
^Ri = rough ice
c, _
^these f igu res  in d ica te  the number o f  separate 
l ines  of tracks observed
L = lead
LO
OO
Table 2. Numbers o f  basking s e a ls ,  p o la r  bears, and bear t ra cks  recorded on survey f l i g h t s  conducted
between 11 and 21 J u ly  1978.
Date F l i g h t  area
Sm̂  Lf^ Lo^
Seals 
CfG Cof Rl9 Rmh Rhi OJ Sm
Polar bears and bear t r  
L f  Lo Cf Co RI
acks^
Rm Rh 0
11 Ju ly Lancaster Sound 150 37 36 5 2 3 15 0 5 3:3 0:1 0:3 0:0 0:0 0:5 2:13 0:4 0:5
13 July Prince Regent 
I n l e t 69 48 1 0 0 3 6 0 0 0:0 0:0 0:0 0:0 0:0 0:0 0:1 0:0 0:0
15 Ju ly Bail  l i e  Hamilton 
Is land ,  western 
Barrow S t r a i t 141 55 45 0 4 21 9 0 0 1:0 0:0 0:0 0:0 0:0 0:0 0:0 0:0 0:0
18 Ju ly Viscount M e lv i l l e  
Sound 46 45 7 2 0 37 2 0 0 0:0 1:0 0:0 0:0 0:0 1:0 0:0 0:0 0:0
21 Ju ly Bail  l i e  Hamilton 
Is land ,
Wei 1i ngton 
Channel
40 2 0 1 0 3 0 0 0 0:0 0:0 0:0 0:0 0:0 0:0 0:0 0:0 0:0
^No. bears: No. l ines  o f  separate "̂ Co = open crack
bear t racks
9ri = low rough ice
^Sm = smooth ice
^Rm = medium rough ice
^Lf  = frozen lead
^Rh = high rough ice
*^Lo = open lead
JQ = open water S
^Cf = frozen crack
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Table 3. Comparison o f  observed and expected use o f  ice
categor ies by po la r  bears recorded during survey 
f l i g h t s  conducted between 4 June and 21 Ju ly  1978.
Smooth
Ice Type 
Rough Lead Crack Total
Seals 1193 159 287 68 1707
(69.9%) (9.3%) (16.8%) (4.0%)
Polar bears 11 4 1 1 17
Bear t racks 12 33 4 2 51
Total  bears ® 2 3 37 5 3 68
te s t
Observed = Total bears in  ice type Y
Expected = 68 X (percent  o f  seals in  ice type Y)
Smooth Rough Lead Crack
Observed 23 37 5 3
Expected 47.5 6.3 11.5 2.7
x" = 12,64 + 149 .60 + 3.67 + 0.03 = 165.94
X^a=0.05, d . f .= 3 "  7-815
^Total  bears = bears + separate sets o f  bear tracks
Table 4. Comparison o f  observed and expected use o f  ice categor ies by po la r  bears recorded during 
survey f l i g h t s  9 to 13, conducted between 11 and 21 Ju ly  1978.
Smooth 
i ce
Frozen
lead
Open
lead
Frozen
crack
Ice Type 
Open Low 
crack rough 
i ce
Medi urn 
rough 
i ce
Hi gh 
rough 
i ce
Open Total
Seals 446 187 89 8 6 67 32 0 5 840
Polar bears 4 1 0 0 0 1 2 0 0 8
Bear tracks 3 1 3 0 0 5 14 4 5 35
Total bears 7 2 3 0 0 6 16 4 5 43
te s t
Observed = Total bears in ice type Y
Expected = 43 X (percent o f  seals in ice type Y)
Observed
Smooth Frozen Open 
ice lead lead
7 2 3
Frozen
crack
0
Open
crack
0
Low 
rough 
i ce 
6
Medi urn 
rough 
i ce 
16
High Open 
rough 
i ce
4 5
Expected 22.8 9.6 4.6 0.4 0.3 3.4 1.6 0 0.3
10.95 + 6.02 + 0.56 + 0 .40 + 0 .30 + 1. 99 + 129. 60 + 0 + 73.63 = 223.44
1=0.05, d . f .= 8  '  15.507
LO
cn
Table 5. Numbers o f  sample po in ts  found in  the d i f f e r e n t  ice categor ies on h e l ic o p te r  t ra ck ing  f l i g h t s  
conducted between 30 June and 3 Ju ly  1978.
Bear Date No. o f  Track length Area Ice Type
t rack  No. bears by w id th  Snf Lf^ Lo^ Cf° Co  ̂ RI"*" Rm9 Rh'
1. 30 June I 10.5 x 8 in  Eastern Barrow S t r a i t
26.7 X 20.3 cm Total a c t i v i t y  6 4 1
Travel 6 - -  4
Predation attempt - -  - -  - -  - -  - -  1
2. 1 Ju ly  1 10 X 7.5 in
25.4 X 19.1 cm Barrow S t r a i t ,  north
o f  Russel Is land
Total a c t i v i t y  15 - -  1 8 1
Travel 13 — 1 — — 6 — —
Predation attempt 2 - -  - -  - -  2 1
3. 1 Ju ly  1 11 X 7 in  Barrow S t r a i t ,  north
27.9 X 17.8 cm o f  Somerset Is land
Total a c t i v i t y  16 - -  6 - -  - -  19 18 1
Travel 14 - -  6 - -  - -  15 13 1
Predation attempt 2 - -  - -  - -  4 5
Ice a v a i l a b i l i t y  12 - -  - -  - -  10 7 3
4. 2 Ju ly  1 16 X 10.5 in  Western Barrow S t r a i t
40.6 X 26.7 cm Total a c t i v i t y  8 2 - -  12 3
Travel 7 2 - -  12 3
Predation attempt 1
Ice a v a i l a b i l i t y  8 3 - -  13 6 2
5. 2 Ju ly  2 8.5 x 5.5 in  Western Barrow S t r a i t
( ? +  cub) 21.6 X 14.0 cm Total a c t i v i t y  - -  - -  - -  - -  2 8
Travel - -  - -  - -  - -  1 7
Predation attempt - -  - -  - -  - -  1 1
Ice a v a i l a b i l i t y  8 - -  - -  3 - -  13 6 2 MD
Table 5. Cont inued.
Bear Date No. o f  Track length
t ra ck  No. bears by width
Area
Sm Lf Lo
Ice Type 
Cf Co RI Rm Rh
6.
7.
8 .
9.
10 .
2 Ju ly  1 no dimensions
2 Ju ly  1 no dimensions
2 Ju ly 12.5 X  7.5 in
31.8 X 19.1 cm
2 Ju ly  2 no dimensions 
(9  + cub)
3 Ju ly 1 no dimensions
Western Barrow S t r a i t  
Total a c t i v i t y  2
Travel 1
Predation attempt 1
Western Barrow S t r a i t  
Total a c t i v i t y  12
Travel 11
Predation attempt 1
Ice a v a i l a b i l i t y  16
Western Barrow S t r a i t ,  
east o f  Lowther Is land 
Total a c t i v i t y  4
Travel 3
Predation attempt 1
Western Barrow S t r a i t ,  
east o f  Lowther Island 
Total a c t i v i t y  2
Travel 2
Predation attempt - -
Barrow S t r a i t ,  north 
o f  Somerset Island
Total a c t i v i t y  2
Travel 2
Predation attempt - -
1 2 3 1
1 2 3 1
6
2
1 4 3
1 — — — 3 2
1 1
^Rm = medium rough ice 
Rh = high rough ice
Ŝm = smooth ice 
' t f  = frozen lead
,Lo = open lead 
Cf = frozen crack
rCo = open crack 
RI = low rough ice
00
99
Table 6. Comparison o f  observed and expected use o f  ice 
categor ies by po la r  bears recorded during 
t rack ing  f l i g h t s ,  1 and '2 Ju ly  1978.
Observed = Total sample po in ts  on bear tracks in  ice type Y 
Expected = (Total sample po in ts  on bear t racks)  x (percent
3
Bear track 
4
; number 
5 7
Observed
Smooth ice 16 8 0 12
Frozen lead — 2 -------- 0
Open lead 6 — 3
Frozen crack — — 0 0 8
Open crack — — — — — — 2
Low rough ice 19 12 2 0
Medium rough ice 18 3 8 0
High rough ice 1 0 0 2
Expected
Smooth ice 22.5 6.3 2.5 13.5
Frozen lead ----------------- 0 — — — — 2.6
Open lead 0 ------------------ — — — — 1.7
Frozen crack -------------— 2.4 0.9 0.8
Open crack ------- — ------------- ------------------ 0
Low rough ice 18.8 10.1 4.1 3.4
Medium rough ice 13.1 4.7 1.9 4.2
High rough ice 5.6 1.5 0.6 0.8
Calculated Value 7.50 5.35 25.04 74.24
Table x^ Value 9.49 11.07 9.49 14.07
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Table 7. Confidence in te r v a ls  around d i f fe rences  between
a v a i l a b i l i t y  and use o f  ice types from data taken
whi le  fo l lo w in g  bear t racks on 2 Ju ly  1978.
Bear t rack  number 
and ice type
97% Confidence^ 
i n terval
Use
r e la t i v e  to 
a v a l l a b i l i  ty
Bear t rack  no. 5
Smooth ice (+0.084 +0.416) Less
Frozen crack (+0.088 +0.100) Less
Low rough ice (-0.127 +0.539) Same
Medium rough ice (-0.925 -0 .299) More
High rough ice (-0.030 +0.155) Same
Bear t rack  no. 7
Smooth ice (-0.227 +0.338) Same
Open lead (-0.209 +0.112) Same
Frozen lead (-0.018 +0.206) Same
Open crack (-0.183 +0.035) Same
Frozen crack (-0.467 -0.063) More
Low rough ice (-0.002 +0.252) Same
Medi urn rough ice (+0.017 +0.296) Less
High rough ice (-0.171 +0.085) Same
^97% Confidence in te r v a l =
(P i A-P2A) i  Zo.ggsA 1 P ia O -P ia )  + P2aO-P2a)
Nj N2
Ni = to t a l  sample po ints  on ice a v a i l a b i l i t y  t ransect
= f r a c t i o n  o f  sample po in ts  from ice a v a i l a b i l i t y  t ransec t  in  ice
type A _ ,
No" t o t a l  sample po in ts  on bear t rack
p = f r a c t i o n  o f  sample po in ts  from bear t rack  in  ice type A
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Table 8. x values 
i n te rva ls  
types in  , 
observed.
ca lcu la ted  f o r  use (sample po ints  a t  10 min 
in  record o f  continuous observation) o f  ice 
each 19/9 study area in which po la r  bears were
Study area 
and ice type
Observed^ Expected^ 
use use
Calculated Table 
X" value value
Lowther Is land
Smooth ice 19 47.2
Low rough ice 18 5. 5
64.4 7.815
Medium rough ice 21 8.7
High rough ice 10 6.6
Dyke Ackland Bay
Smooth ice 12 45.1
Low rough ice 16 15.2
229.1 7.815
Medium rough ice 34 4.4
High rough ice 4 1.3
Erebus Bay
Smooth ice 7 34.5
Low rough ice 5 1.9
Medium rough ice 4 3.3 8381.3 9.488
High rough ice 8 13.2
Open lead 29 0.1
^Observed use = sample po in ts  in  ice type Y
^Expected use = ( to ta l  sample po in ts )  x (p ropor t ion  o f  ice in type Y)
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Table 9. Confidence in te r v a ls  around d i f fe rences  between 
a v a i l a b i l i t y  and use of  ice types by po lar  bears 
in  1979 study areas.
Study area and 
i ce type
97% Confidence^ 
i n te rval
Use
r e la t i v e  to 
a v a i l a b i 1i ty
Lowther Is land
Smooth ice (+0.297, +0.533) Less
Low rough ice (-0.315,  -0.054) Mo re
Medium rough ice (-0.323, -0.040) More
High rough ice (-0 .163,  +0.064) Same
Dyke Ackland Bay
Smooth ice (+0.358, +0.646) Less
Low rough ice (-0 .157,  +0.133) Same
Medium rough ice (-0.593,  -0.304) More
High rough ice (-0.112,  +0.028) Same
Erebus Bay
Smooth ice (+0.374, +0.663) Less
Low rough ice (-0.155, +0.038) Same
Medium rough ice (-0 .108,  +0.082) Same
High rough ice (-0.043,  +0.242) Same
Open lead (-0 .695,  -0 .398) More
‘9 7 % Confidence in te r v a l  =
V ^ 2
= t o t a l  po in ts  over study area 
= f r a c t i o n  o f  po in ts  in  ice type A 
N2 = t o t a l  bear s igh t ings  in  study area 
Pg^ = f r a c t i o n  o f  bear s igh t ings  in  ice type A
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Table 10. x values ca lcu la ted  f o r  hunting use ( t o ta l  minutes o f  
observed hunting) o f  ice types in  each study area in 
which po la r  bears were observed.
Study area 
and ice type
Observed^
use
Expected^
use
Calculated Table x" _n n 
2 1 1 a - U . U 
X value value
Lowther Is land
Smooth ice 264 461.4
Low rough ice 170 86.0
590.34 7.815
Medium rough ice 343 132.9
High rough ice 5 101.7
Dyke Ackland Bay
Smooth ice 48 74.9
Low rough ice 84 86.4
152.75 7.815
Medium rough ice 33 26.9
High rough ice 27 3.8
Erebus Bay
Smooth ice 23 159.8
Low rough ice 67 9.4
Medium rough ice 45 11.8 1681.50 9.488
High rough ice 47 51.7
Open lead 53 23
^Observed use = minutes o f  hunting observed in  each ice type
^Expected use = ( t o t a l minutes o f  hunting) x (p ropor t ion  o f  ice in  typ
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Table 11. Confidence in te r v a ls  around d i f fe rences  between 
a v a i l a b i l i t y  and use fo r  hunting in ice types by 
po la r  bears in  19/9 study areas.
Study area 
and ice type
97% Confidence^ 
in te rv a l
Use f o r  hunting 
r e la t i v e  to 
a v a i l a b i l i t y
Lowther Is land
Smooth ice (+0.140, +0.365) Less
Low rough ice (-0.824, -0.749) More
Medium rough ice (-0 .359,  -0 .179) More
High rough ice (+0.117, +0.130) Less
Dyke Ackland Bay
Smooth ice (+0.014, +0.266) Less
Low rough ice (-0.121,  +0.146) Same
Medium rough ice (-0.128,  +0.064) Same
High rough ice (-0 .183,  -0.058) More
Erebus Bay
Smooth ice (+0.473, +0.692) Less
Low rough ice (-0 .322,  -0 .168) More
Medium rough ice (-0.215, -0.068) More
High rough ice ( -0 .086,  +0.126) Same
Open lead (-0.279, -0.153) More
‘97% Confidence i n te r v a l  =
(^1A"^2A) - ^0 .985 \  ^Z A ^ l ' ^ZA^
V  Ng
Nj = t o t a l  po in ts  over study area
= f r a c t i o n  o f  points  in  ice  type A 
N2 = t o t a l  amount o f  time po la r  bears spent hunting 
= f r a c t i o n  o f  hunt ing time in  ice type A
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Table 12. Total numbers o f  po la r  bears observed in  each study area and 
numbers o f  sea ice surveys w i th  and w i thout  po lar  bear 
s ig h t in g s .  A row X column te s t  o f  independence using a G-test 
was performed on the data.
Study area Polar bears 
observed
Sea ice surveys 
w i th  bear w i thou t  bear 
observations observations
Total
Lowther Is land 20 14 133 147
Dyke Ackland Bay 6 3 96 99
Erebus Bay 13 11 52 63
In t r e p id  Bay 0 _J3 43 _43
28 324 352
Row X column te s t  o f  independence using the G- te s t  (Sokal and Rohlf
1. Sum o f  transforms o f  the frequencies o f  the body o f  the contingency 
tab le  (po la r  bears observed excluded):
^z f - j j  In f - j j  = 14 In 14 + 133 In 133 + . . . +  43 In 43 = 1522.410
2. Sum o f  transforms o f  the row t o t a l s :
z ( !  f ^ j )  In (? f - j j )  = 147 In 147 + . . . +  43 In 43 = 1611.260
3. Sum o f  the transforms o f  the column t o t a l s :
?(z f j j )  In f i j )  = 28 In 28 + 324 In 324 = 1966.263
4. Transform o f  the grand to t a l  :
352 In 352 = 2063.998
5. G = 2 [q u a n t i t y  1 - q u a n t i t y  2 + q u an t i t y  3 + quan t i t y  4] = 17.77
The G value is  compared w i th  x^a=0.05, d . f .= 3  “ /-815, where
(j f ^  = ( a - l ) ( b - l )  and a = number o f  columns and b= number o f  rows in 
the tab le .
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Table 13. Average number o f  seals observed basking 
per square k i lometer  o f  sea ice in  1979 
study areas.
Study area Coastal ice Bay ice
Lowther Is land 0.04 ------
Dyke Ackland Bay 0.05 1.93
Erebus Bay 0.33 3.13
In t re p id  Bay ------- 0.80
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Table 14. C o e f f i c ie n ts  o f  c o r re la t io n  ( r )  and determination ( r ^ )  
between basking seal dens i t ies  in  1979 study areas and 
3 weather parameters.
Study area Average 12-hr Average 12-hr Average 12-hr
temperature wind speed cloud cover
r - r r2 r r2
Coastal ice
Lowther Is land 0,549 0.301 -0.227 0.052 0.293 0.086
Dyke Ackland Bay 0.082 0.007 -0.171 0.029 -0.064 0.004
Erebus Bay 0.511 0.261 -0.477 0.227 0.296 0.087
Pooled data 0.532 0.283 -0.182 0.033 0.183 0.033
Bay ice
Dyke Ackland Bay 0.339 0.115 0.120 0.015 0.286 0.082
Erebus Bay -0.272 0.074 -0.419 0.176 -0.098 0.010
In t re p id  Bay 0.692 0.478 -0.482 0.232 -0.231 0.054
Pooled data.. 0.122 0.015 -0.232 0.054 0.131 0.017
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Table 15. Numbers o f  b i rds  o f  a l l  species 
observed per h a l f  hour o f  
observation time in  1979 study areas
Study area Birds observed per 0.5 hr 
observation time
Lowther Is land 1.27
Dyke Ackland Bay 0.90
Erebus Bay 24.03
In t re p id  Bay 0.33
A Kruskal-Wal1is  t e s t  was used to determine d i f fe rences  in loca t ion  
o f  data from each study area ranked by number o f  b i rds seen per 0.5 hr 
observation time (Sokal and Rohlf 1969):
1. Ind iv idua l  h a l f  hours were ranked according to number o f  b i rds  seen, 
from sma l les t  to la rg e s t :
Number o f  b i rds  
s igh ted per 0.5 hr 
observat ion time
Total number o f  
s igh t ings  ( a l l  
1979 data pooled)
Rank
1 34 17.5
2 41 55.1
3 14 82.5
4 3 91
5 13 99
6 3 107
7 2 109.5
8 2 111.5
9 1 113
10 3 115
12 5 119
14 1 122
15 3 124
18 2 126.5
29 1 128
30 3 130
31 1 132
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Table 15. Continued.
Numbers o f  b i rds  Total numbers o f
s ighted per 0.5 hr s igh t ings  ( a l l
observation time 19/9 data pooled)
Rank
? I :
50 2 13/.5
51 1 139
60 3 141
62 1 143
70 1 144
71 1 145
73 1 146
100 1 147
215 1 148
226 1 149
250 1 150
2. O r ig in a l  data were replaced by ranks.
3. Ranks f o r  each study area were summed:
Study area Sum o f  ranks (n-j ) Number o f  observations (n-j )
R
Lowther Is land 3596.8 54
Dyke Ackland Bay 2224.0 35
Erebus Bay 5329.6 53
In t r e p id  Bay 406.3 7
4. An H value was computed (the numbers 12 and 3 are constants) :
H = ,a
n-i
1  ̂ E — - 3 (e n  ̂ + 1) = 48.23
( e n ^ ) ( E  n^ + 1)
5. A c o r r e c t i o n  f a c t o r  w a s  c o m p u t e d :
eT •
0 = 1 -  _____________ -J_______  = 0.966
( e  n  -  1 ) e  n  ( e  n  +  1 )
Where Tj is  a fun c t io n  o f  the number o f  va r iâ tes  t ie d  in the group
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Table 15. Continued.
o f  t i e s  = 114,396.
6. Ad us ted H = -̂ = 49.92
The adjusted H value is  compared w i th  %"%=o.05, d . f .= 3  
where d . f .  = the number o f  study areas - 1.
I l l
Table 16. Averages o f  v isua l  est imates o f  p lan t  
rover as percent o f  l-ni^ p lo ts  along 
t ransects  in  19/9 study areas.
Study area Average percent p la n t  cover
C l i f f Beach
Lowther Is land 4.9 8.8
Dyke Ackland Bay 1.0 5.3
Erebus Bay 3.5 3.9
I n t re p id  Bay 0.5 6.4
Table 17. Weather parameters and volume and contents o f  organic  matter co l le c te d  during plankton hauls 
in 1979 through seal breath ing holes in  a continuous ice cover.
Study Haul 
area no.
Date Time Ai r
temp
(°C)
Water 
. temp. 
(OC)
Cloud
cover
(X/10
sky)
Wi nd
speed
(mph)
Haul
depth
(m)
Volume Contents o f  haul 
o f  
organic 
matter (ml)
Lowther 1  ̂
Is land
26 June 1701 +2 -2 6 0 30 1.0 Calanus s p . , Cl ione s p . ,
seal h a i r ,  seal sk in ,  f i n e  brown
plankton o f  u n id e n t i f i e d  species
2 26 June 1744 +2 -2 6 0 30 0.5 Clione sp . ,  seal h a i r ,  f in e  
brown plankton o f  u n id e n t i f i e d  
species
3 26 June 1822 +2 -2 6 0 30 2.0 Calanus sp. ,  seal h a i r ,  seal 
sk in ,  f i n e  brown plankton o f  
u n id e n t i f i e d  species
4 26 June 1903 +2 -2 6 0 30 0.5 Calanus sp . ,  seal h a i r ,  seal 
sk in ,  f in e  brown plankton o f  
u n id e n t i f i e d  species, u n id e n t i f i e d  
organi c matter
5
Dyke
26 June 1929 +2 -2 6 0 30 2.5 Calanus s p . , seal h a i r ,  seal 
sk in ,  f i n e  brown plankton o f  
u n id e n t i f i e d  species
Ackland 1 
Bay
9 June 1642 0 -2 0 12 30 13.0 Pseudalibrotus nanseni i ,  Calanus 
sp . ,  f i n e  red-brown plankton of  
u n id e n t i f i e d  species, u n id e n t i f i e d  
organic matter
2 14 June 1510 -0. 5 -2 9 10 30 2.0 Pseudalibrotus nanseni i ,  Calanus ; 
sp . ,  seal h a i r ,  f i n e  red-brown 
plankton o f  u n id e n t i f ie d  species
Table 17. Continued.
Study
area
Haul 
no.
Date Time Ai r
temp.
(°C)
Water
temp.
(°C)
Cloud
cover
(X/10
sky)
Wi nd
speed
(mph)
Haul
depth
(m)
Volume Contents o f  haul 
o f  
organi c 
matter  (ml)
3 14 June 1540 “ 0.5 “ 2 9 10 30 0.5 Psuedalibrotus nansen i i ,  Calanus 
sp . ,  seal h a i r ,  seal sk in ,  f in e  
red-brown plankton o f  u n id e n t i f i e d  
species
4 15 June 1556 0 -2 7 10 30 4.0 Pseudal ibrotus nansen i i ,  Calanus 
sp . ,  seal h a i r ,  seal sk in ,  f in e  
red-brown plankton o f  u n id e n t i f i e d  
species, u n id e n t i f i e d  organic matter
Erebus
Bay
1 9 Ju ly 2226 +3 0 7 5 14 2.0 Pseudalibrotus nanseni i ,  Calanus 
sp . ,  Cl ione sp . ,  seal h a i r ,  seal 
sk in ,  f in e  green plankton of  
u n id e n t i f i e d  species, u n id e n t i f i e d  
organic matter
2 9 Ju ly 2252 +3 0 7 5 30 1.0 Pseudalibrotus nanseni i ,  Calanus 
sp . .  Cl ione sp . ,  f i n e  green 
plankton o f  u n id e n t i f i e d  species
3'‘ 9 Ju ly 2315 +3 0 7 5 30 3.75 Pseudalibrotus nansen i i .  Cl ione 
sp . ,  seal h a i r ,  f in e  green 
plankton o f  u n id e n t i f i e d  species
In t r e p id  1 13 Ju ly 1635 +2 0 9 10 22 3.5 Pseudalibrotus nansen i i ,  seal h a i r ,  
seal sk in ,  f i n e  salmon-colored 
plankton o f  u n id e n t i f i e d  species, ^  
u n id e n t i f i e d  organic matter ^
Table 17. Continued.
Study Haul 
area no.
Date Time Ai r
temp.
(°C)
Water 
temp. 
(°C)
Cloud
cover
(X/10
sky)
Wi nd
speed
(mph)
Haul
depth
(m)
Volume Contents o f  haul 
o f  
organi c 
matter  (ml)
2 13 Ju ly 1700 +2 0 9 10 30 2.5 Pseudablibrotus nansen i i ,  Calanus 
sp . ,  seal h a i r ,  seal sk in ,  f in e  
salmon-colored plankton o f  
u n id e n t i f i e d  species
3 13 Ju ly 1720 +2 0 9 10 30 3. 5 Pseudalibrotus nanseni i ,  Calanus 
sp . ,  seal h a i r ,  seal sk in ,  f ine  
salmon-colored plankton o f  
u n id e n t i f i e d  species, u n id e n t i f i e d  
organic matter
4 13 Ju ly 1745 +2 0 9 10 30 1.0 Calanus sp . ,  seal h a i r ,  f in e  
salmon-colored plankton of  
u n id e n t i f i e d  species
5 13 Ju ly 1820 +2 0 9 10 30 0.75 Calanus sp . ,  seal h a i r ,  f ine  
salmon-colored plankton o f  
u n id e n t i f i e d  species, f i n e  brown 
plankton o f  u n id e n t i f i e d  species
‘Haul conducted through open lead
Table 18. Percent o f  ice types present in each 1979 study area.
Study area Smooth ice Low
rough ice
Medium High Open lead 
rough ice rough ice
Coastal ice
Lowther Is land 59 11 17 13
Dyke Ackland Bay 39 45 14 2
Erebus Bay 70 6 5 18 1
Bay i ce
Dyke Ackland Bay 91 6 0 3
Erebus Bay 67 2 4 27
In t re p id  Bay 95 4 1 0
en
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Table 19. Polar bear 
t o t a l  bear 
study area.
a c t i v i t i e s  as percent o f  
observation time in each 1979
Act i  V I ty Lowther^
Is land
Dyke^
Ackland
Bay
Erebus^
Bay
Hunt 49 14 19
Sleep 32 58 29
Travel 13 18 35
Feed 2 9 8
Play 4 1 9
= 189 sample po ints  
record
from conti  nuous observati  on
^n = 14/ sample po in ts  
record
from conti  nuous observation
^n = 108 sample po in ts from conti  nuous observati  on
reco rd
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Table 20. Use o f  ice types by po la r  bears as percent 
o f  t o ta l  a c t i v i t y  observed in each 19/9 
study area.
Ice type Lowther^ 
Is land
Dyke Erebus^ 
Ackland Bay 
Bay
Smooth ice 34 7 20
Low rough ice 41 63 20
Medium rough ice, 19 28 5
High rough ice 6 2 7
Open lead — — --- 48
^n = 189 sample po in ts  from 
record
conti  nuous observati  on
bn = 147 sample 
record
po ints  from conti  nuous observation
Cn = 108 sample po in ts  from conti  nuous observati  on
record
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Table 21. Comparison o f  use o f  ice types by po la r  
bears as percent o f  t o ta l  a c t i v i t y  in 
1978 and 19/9.
Year o r  study area Smooth ice Rough ice Lead
19/83 35 57 8
igygb 22 66 12
Lowther Is land^ 34 66 0
Dyke Ackland BayC 8 92 0
Erebus Bay^ 21 31 48
^Percent o f  t o ta l  numbers o f  po la r  bears and separate 
l ine s  o f  tracks observed in each ice type summed over 
a l l  1978 a e r ia l  survey f l i g h t s .
^Percent o f  sample po in ts  taken from continuous 
record o f  po la r  bear observation made in each 1979 
study area, summed over a l l  study areas.
cpercent o f  sample po in ts  taken from continuous 
record o f  p o la r  bear observation made in study area 
named.
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Table 22. Comparison o f  use o f  ice types by po la r  bears as percent o f  
t o t a l  a c t i v i t y  observed on survey f l i g h t s  9 to 13 in 1978 
and in  1979 study areas.
Year o r  study area Smooth ice Low 
rough ice
Medium 
rough ice
Hi gh 
rough ice
Open
lead
1978^ 24 16 42 10 8
1 9 7 9 b 22 43 18 5 12
Lowther Is land^ 34 41 19 6 0
Dyke Ackland BayC 7 63 28 2 0
Erebus Bay ,̂ 20 20 5 7 48
^Percent o f  t o t a l  numbers o f  po la r  bears and separate l ines  o f  bear tracks 
observed in  each ice type summed over f l i g h t s  9 to 13 conducted in 1978.
^Percent o f  sample po in ts  taken from continuous record o f  po la r  bear
observa t ion  made in  each 19/9 study area, summed over a l l  study areas.
^Percent o f  sample po in ts  taken from continuous record o f  po la r  bear
observat ion made in  study area named.
APPENDIX I 
HELICOPTER TRACKING DATA FORM
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A fa c s im i le  o f  the data form used during the fo l lo w in g  o f  po lar 
bear t racks i s  shown below.
DATE: 7 /2 /78 AIR SPEED: 40 mph
TIME: 0908.00 - 0920.00 WEATHER: est imated d e l i n g
# BEARS: I 10,000 fe e t ,
TRACK DIMENSIONS: length 16" width 10.5" scattered a l t o ­
cumulus clouds
TIME ACTIVITY ICE TYPE DIRECTION TRACK REMARKS
0908.00 T S SE S
T S SE S
0909.00 T R1 s crosses r idge
T S s
0910.00 T S s snow cover 4 -5 " ,  10/10
T S SW s S tu rn ,  wide
0911.00 Pa S SE s by-passes seal hole
T S s a t  seal hole
0912.00 T R1 S w
T S SE w
0913.00 T Rm S s
T Rm S s crosses r idge
0914.00 T R1 SE w
T Lf E w crosses lead, 2 f e e t  wide
0915.00 T R1 S s
T R1 Se s
0916.00 T R1 w
T R1 S s
0917.00 T R1 SW s odd d ive rs ion
T R1 SE s crosses r idge
0918.00 T R1 SW s
T Lf E s 30 fe e t  wide
0919.00 T R1 SE s
T R1 E s
0920.00 T R1 S s
A c t i v i t y  codes: T = t r a v e l ,  R = re s t .  Pa = predation attempt
Ice type codes: S = smooth ice ,  L f  = frozen lead, R1 = low rough ice ,
Rm = medium rough ice 
D i rec t ions  are given in  compass d i r e c t io n  a b b re v ia t io n s .
Track Codes: S = s t r a i g h t ,  W = wandering.
APPENDIX I I  
THE EQUALITY OF PERCENTAGES TEST
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To use the e q u a l i t y  o f  percentages te s t ,  the data from each study 
area must f i r s t  be organized in to  2 ca tegor ies ;  those w i th  the parameter 
o f  i n t e r e s t  and those w i tho u t  i t  (Sokal and Rohlf 1969). These f igu res
are converted to percentages. An example is given below:
Study area Number o f  sample points 
taken from continuous 
record o f  po la r  bear 
observati  on
Percent o f  a l l  sample points  
taken from continuous 
record o f  po lar  bear 
observat ion
Hunting Not hunting Hunt!ng Not hunting
Lowther Is land 92 97 49 51
Dyke Ackland Bay 21 126 14 86
Erebus Bay 21 87 19 81
The percentages computed from the with-parameter category are compared 
in  tes ts  o f  p a i r s .  Arcsine t ransformat ions are appl ied to the 2 
percentages. A t^ value is  computed using the equat ion:
tg = arcsinYpI - a rc s in Y ^
■V820.8 (1 /n i  + T /n 2 )
where 820.8 is  a constant.  The ca lcu la ted  tg value is  compared w i th  the 
appropr ia te  value from the normal d i s t r i b u t i o n .  An example o f  required 
computations is  given below f o r  the data presented above:
Lowther Is land and Dyke Ackland Bay;
a rcs in  "VO.487 = 44.26 '^L.I .  ~
a r c s in ^ O .  143 = 22.22 '^D.A.B. "
_ 44.26-22.22  = 22.04 _ ^
■•VS20.8 (1/189 + 1/14T) 3.15 "
The comparable Z value is  1.96 at the 95% s ign i f ica nce  le v e l .  Calculated
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i s  g rea te r  than 1.96, in d ic a t in g  a s i g n i f i c a n t  d i f fe rence  between the 
amounts o f  t ime po la r  bears spent hunting in  the Lowther Is land and 
Dyke Ackland Bay study areas.
Lowther Is land and Erebus Bay;
a r c s i n Y o . 487 = 44.26  ̂ = 189
arcs in  V 0 TT94  = 26.13 n^ ^ = 108
tr- = 44.26 - 26.13 = 18.13 _ ^
"V^2 0 . 8  (1/189 + 1/108) 3.46
Comparison o f  the tg value w i th  Z = 1.96 again ind ica tes  a s i g n i f i c a n t  
d i f fe re n c e  between amounts o f  time po la r  bears spent hunting in  each 
o f  the 2 study areas.
Dyke Ackland and Erebus bays;
arcs inVO.143 = 2 2 . 2 2  i^D.A.B. ^47
arcs in  Vo.  194 = 26.13 *^E.B. 108
t  = 22 22-26.13 = _
 ̂ V820.8 (1/147 + 1/108) 3.64
Comparison o f  t h i s  tg value w i th  Z = 1.96 f inds  no s i g n i f i c a n t  d i f f e r e n t  
between amounts o f  time po la r  bears spent hunting at Dyke Ackland and 
Erebus bays.
APPENDIX I I I
TWELVE HOUR AVERAGES FOR BASKING SEAL DENSITIES ON 
COASTAL AND BAY ICE, TEMPERATURE, WIND SPEED AND 
CLOUD COVER FROM 20 MAY TO 19 JULY 1979
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The average o f  each parameter f o r  the 2400 to 1200 per iod is  
shown f i r s t  f o r  each date and the average o f  the parameter f o r  the 
1200 to 2400 per iod is  shown second.
Study area 
and date
Lowther
Is land
Average basking seals 
Coastal ice Bay ice
#/sq mi #/sq km #/sq mi ///sq km
Temp. Wind Cloud 
speed cover 
(mph) (X/10 
sky)
(°C)
May
20 0.03 0.01 -15 15 9
21 — — — — — ------------- ------- — -
0.21 0.08 -7 5 3
22 0.04 0.02 -10 2 0
0.04 0.02 -8 0 10
23 0 0 -8 0 10
0 0 -6 0 10
24 0 0 -9 0 10
0.05 0.02 -7 3 9
25 0.03 0.01 -13 17 6
0 0 -10 22 2
26 0 0 -12 20 8
0 0 -10 35 5
27 0 0 -10 29 0
0 0 -11 30 0
28 0.04 0.02 -12 9 0
0.07 0.03 -8 4 0
29 0.08 0.03 -10 0
0
7
0.09 0.03 - 7 6 /
30 0.07
0.39
0.03 
0.27 ,
-7
-15
10
8
9
1
31 0
0.06
0
0.02
-8
-5
20
8
4
1
June
1
2
3
0.02 
0.58 
0.14 
0.40 
0.08 
0.14
0.01 
0.25 
0.06 
0.17 
0.03 
0.06
-8
-5
-8
-8
-10
-6
0
0
0
3
5
6
1
10
10
10
10
10
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Study area Average basking seals Temp. Wind Cloud
and date 
4
Dyke Ackland 
Bay
Coastal ice 
#/sq mi #/sq km
0.03 0.01
Bay 
#/sq mi
i ce
#/ sq km
(°C)
-7
speed
(mph)
7
cover
(X/10
sky)
10
8 ------------- - , --------- — --------- *  ~  “ — — — — — — —
0.97 0.42 — ---------- ---------— 0 9 1
9 0 0 2.56 1.01 -5 13 2
0 0 1.60 0.63 0 12 0
10 0.04 0.02 3.40 1.33 -4 25 7
0.12 0.04 1.97 0.76 0 12 10
11 0.07 0.03 3.83 1.50 -4 14 9
0.25 0.10 4.96 1.94 -1 0 10
12 — — — — — — ------------ —----- --------- — — — —
0 0 0 0 -4 10 10
13 0.08 0.03 0.43 0.17 -3 8 10
0.32 0.13 1.84 0.71 + 1 12 10
14 0.50 0.20 6.60 2.58 -4 6 10
0.05 0.02 3.90 1.53 -2 22 8
15 0.04 0.02 2.13 0.83 -4 12 10
0.09 0.04 4.79 1.87 0 13 8
16 0.42 0.17 6.69 2.61 -2 1 9
0.09 0.04 4.62 1.80 + 1 2 7
17 0.18 0.08 5. 11 1.99 -3 2 8
0.11 0.04 3.91 1.52 +2 6 4
18 0.03 0.01 2.98 1.16 -2 9 4
0.12 0.04 6.38 2.49 +2 24 10
19 0.51 0.20 6.38 2.49 -1 14 10
0.30 0.12 9.57 3.74 + 3 4 8
20
Erebus Bay
0.10 0.04 6.39 2.49 -3 20 8
28 — — — — ------------- ----- -------
0.27 0.11 ------------- ------------- -2 6 6
29 0.09 0.04 5.56 2.19 -2 8
5
0.78 0.32 9.48 3.88 +2 4 10
Ju ly
1 0.04 0.02 6.51 2.57 0 3
2
0.09 0.04 7.88 3.11 +5 10 7
2 0.02 0.01 7.46 2.88 0 9 10
1.5 0.87 11.99 4.63 0 7 10
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Study area Average basking sea 1s Temp. Wi nd Cloud
and date Coastal ice ______________Bay^ i ce (°C) speed cover
f f / s q  nn f f / s q  km f f / s q  mi f f / s q  km (mph) (X/10
sky)
3
1. 15 0.45 9.29 3.59 +3 5 9
4 1.25 0.49 5.40 2.13 +2 20 10
5 — — — — — — 9.52 3.75 -1 25 9
0.28 0.11 4.53 1.78 0 20 8
6 0.62 0.24 8.09 3.18 + 1 14 8
0.51 0.20 12.54 4.93 +3 9 3
7 2.99 1.17 11.38 4.47 +4 2 8
3.11 1.22 7.20 2.83 +6 1 10
8 0.87 0.34 4.92 1.94 ' +6 10 8
0.28 0.11 2.70 1.06 + 3 21 10
In t r e p id  Bay
14 0.93 0.37 0 18 9
1.39 0.55 +3 18 7
15 2.71 1.07 + 1 13 8
2.04 0.81 +6 13 4
16 2.03 0.81 +5 2 5
4.78 1.91 +6 8 6
17 0.34 0.14 +2 30 8
18 0.19 0.08 + 1 29 9
2.28 0.91 +4 15 5
19 1.38 0.55 +2 4 10
APPENDIX IV
BIRDS AND MAMMALS SIGHTED IN 1979 STUDY AREAS
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Polar bears (Ursus mar i t1mus) and r inged seals (Phoca h i sp ida) 
are not inc luded in  the fo l lo w in g  l i s t s .
Study area and animals Number o f
sighti ngs
Lowther Is land 19 May to 5 June, 26 June 
Mamma 1s :
a r c t i c  fox (Alopex lagopus) 1
Bi r d s ;
Glaucous Gull  ( Larus hyperboreus) 169
Snow Bunting ( P le c t r ophenax n i v a l i s ) 4
Rock Ptarmigan ( Lagopus mutus) 4
Rough-legged Hawk (Buteo l agopus) 1
Hoary Redpoll (Acanthis hornemanni) 1
Lapland Longspur ( Clacar ius l apponicus) 1
Dyke Ackland Bay 8  to 21 June 
Mammals:
a r c t i c  fox 2
Bi rds :
Glaucous Gull  51
Snow Bunting 18
Brant ( Branta n i g r ican s ) 12
Knot ( C a l id r i s  canu tu s ) 5
Snow Goose (Chen caueru lescens) 5
Long- ta i led  Jaeger (S te rco ra r ius  longicaudus_) 4
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Number o f  
si ghti  ngs
Rock Ptarmigan 4
Unknown gg
Erebus Bay 27 June to 9 Ju ly  
Mammals:
a r c t i c  fox 5
Birds :
Black Gui l lemot ( Cephus gr y l l e ) 1389
T h ic k - b i l l e d  Murre ( Uria lomvia) 350
Glaucous Gull 54
Thayer 's  Gull  ( Larus t h a y e r i ) 20
Common Eider ( Somateria m o l l i ssima) 4
Snow Bunting 3
Peregrine Falcon (Falco peregrinus) 3
Oldsquaw ( Clangula hyemal i s ) 2
Long - ta i led  Jaeger 1
I n t r e p id  Bay 13 to 19 Ju ly  
BIrds :
Black-legged K i t t iw ake  ( Rissa t r i d a c t y l  a ) 7
Glaucous Gull  3
Thayer's Gull I
A r c t i c  Tern (Sterna parad isaea) 1
Common Eider 1
Snow Bunting 1
